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This 30'year~old , cared-for 
classic is more valuable 
now than new ! 
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IN SHOWROOM SHAPE 
FOR KXL000 MILES 
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There are 4-wheel drive pickups 
and there is the 4-whee! drive Jeep 
j - 1 o Pi ckup . 1 1 you think! hey' re the 
same, you're in for an education 
Jeep Pickup has 4* wheel drive 
that's btiflMn, not added on like 
an option — that's the only way we 
make them Jeep Pickup is the 
only pickup to offer optional 
Quadra-Trac 1 ," Jeep's exclusive 
automaiic 4-wheel drive, (he sys- 
tem that's unsurpassed by the 
competition — to give you super 
traction Jeep Pickup S load 
capacity is 2199 lbs* Thai s 
greater than Ford, Chevy or 
Dodge!' Jeep Pickup has a higher 
ground clearance than all us 
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competitors so rocks won’t stop 
you, Jeep Pickup does not have to 
recalibrate IIb springs like the com- 
petilion to gam greater ground 
clearance, so you get a more sta- 
ble ride without that ’on-stilts' 
look Jeep Pickup has a long 
wheelbase for a smoother ride on 
road or off Jeep Pickup has a 
lower tailgate loading height 
for convenience and a short 
hood tor Potter visibility. Jeep 
Pickup has more engine choices 
than the competition. You pick the 
size you need. Face the tads— the 
4-whee! drive Jeep Pickup has 
no competition! 

* Based on available specifications, 
June 1977 
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Jeep wrote the book on 4-wheel drive . 





Our biggesf 

and best issue ever! 

At Popular Mechanics, when we say we re getting bigger 
and better, we mean it. For rhe sixth consecutive year, the 
May Popular Mechanics presents the Cor Core Guide, more 
rhon 1 00 poges of knowledgeable ond comprehensive 
odvice on keeping your cor in top-notch shape, 

Hove you always wonted your own 'dream garage? The 
Car Core Guide felts you how to set one up. Confused about 
when to do various auto check-up jobs? You'll find o 
step-by-step maintenance manual to ger your car smoothly 
through the first 100,000 miles. Still want proof thot cor care 
pays off? Take a look at the article about same classic 
antique autos that are still on the road — and worth quite o 
bit, too. No wonder rhe PM Cor Core Guide is the largest, 
most successful single-subject section published by a consumer 
mogaiine! 

And that's nor oil, either. The Car Core Guide is only a port 
of the total editorial pockoge you r 11 find in this issue. An 
additional 90 pages of Papular Mechanics'regular, full-service 
editorial cover the topics that interest PM readers 
most — home core, boating, fishing, electronics, photography 
and so much more. Thor's why rhe May issue of Popular 
Mechanics will sell on estimated 430,000 copies at the 
newsstand for the $1,00 full cover price. 

When we serve our readers this well, we re bound to serve 
our advertisers well. It s simple. The Popular Mechanics reader 
responds. The Cor Care Guide's Worth Writing For page 
alone, for example, will bring over 100,000 requests for 
consumer Information. 

The active, responsive PM reader He's the reason why rrJ 



* Popular Mechanics had 1,346 pages of advertising in 1977, 
more than any other men's monthly magazine, 

* For rhe first five months of 1976, Popular Mechanics ad 
pages are up again. 

* This issue carries more full-color ads than any issue in 76 
years. 

* And why the May Issue of Popular Mechanics has the largest 
advertising revenue in our history, surpassing rhe record set by 
last month's Issue. 



Take a close look or Popular Mechanics. We re sure you'll 
find. . . There's something In It for you! Th o ^ 




The Full Service 
Magazine for Men 
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Turn your bleacher seat into a box seat Turn 
the last play into an instant replay with the 
TR-555 One of the Outsiders'* 1 from Panasonic 
5"(cfiag meas) picture. Detachable antenna 
And it comes ready to go with Panasonic bat- 
teries and a car battery adapter cord 



Watch them chasing flies out wherethe 
fli^s chase you. Th,e TR-7G7 features a 7;' 
tdcag meas) picture Like ait the Outsider's, 
it has an earphone So you can keep the.; 
roar of the game to yourself. It’s solid 
state, Solid fun k , i 



Don't miss an inning on your next outing 
Take along the TFL515A Like all the 

Outsiders, you can play it in your car 
with its own adapter cord And the 
5" (Uiag meets) dark-tint screen reduces 
glare from the sun 



Before they start slugging homers, pop up 
the 5“ (diag meas) TV screen on your TR-535 
And when the game's over, listen to your 
favorite station on the built-in FM 'AM radio 
Solid-state 1C circuitry Complete with 
Panasonic rechargeable Panafloid™ batteries. 



1 ! 




|i/j 


L — '* j 



* Your second TV should go places your first can’t. 



The Outsiders from Panasonic. 
They're rugged. They can lake it 
And still deliver beautiful pictures. 
They all come with batteries. Some with 
Panasonic extra-heavy-duty batteries 
Some with rechargeable PanaHoid 
batteries. All work off car 
batteries And, of course, they 




work inside on electricity Using less 
current than a 40-watt bulb. 

The Outsiders by Panasonic. They should 
be your first thought lor a second TV 

_ All TV gitCLiirefl biffiul 

Outsiders 

Panasonic 

just slightly ahead of our time 









Popular 

Mechanics 



On the cover 

"Classic" qbts used ig have to be 
real anliquES, but Bill ^sector's 
1 E48 Chrysl&r Town & Country Is 
an undisputed classic at the 
sge (?f 30 — JhankK primarily tg 
s!s I rn macula LB condition. PoIbt 
Samarjan's phalo shows how the 
"woodie“ convertible migihl be 
employed m its native Los Angles. 

-Scuba equipmont iron* Sunlgnd 
Sports Lodpe, irev&rly HI lie, Ca I «i . 
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Where split seconds count 
in the Indy 500 

Could it be won not on 
Ihe Track bul in Iho pits? 

Thi$year, see for yourself. 




Holy Land finds track 
the Bible’s truths 



Archaeologists’ latest digs 
ate uneanhlng an amazing 
series oi Biblical artifacts 
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85 Firsthand Report: Drivl n a 
the BMW 7333 
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make II handle better 
108 Indy 500: How !o watch 
the pit-stop ballet 
124 PM Owners Report: 
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34 Firsthand Report: Driving 
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Shop and craft* 

10 PM Workbench 
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142 Workshop mini -course: 
Electrical drill basics 
32, 238, 252, 254, 289 
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50 All Outdoors 
112 now jun machines for 
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Photography 

62 Photo Hints 
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Home and yard 

14 Appliance Clinic 
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63 Where to lake your garden 
for help 

92 Learn to fix that 
I awn mower engine 

123 How to bide unsightly 
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clean up your home 
water supply 

138 Tips from an export: 

How to repair and clean 
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windows and keep down 
cooling coals 

Z60 PM lo oks atLEifiCbolux 
vacuum 

274 Whet you should know about 
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insurance 

284 3 new garden aids 

Science and engineer jug 

23 Mania for min] -trains 

58 Science Worldwide 
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together 

118 Coming: Super windmills 
for super power 

Electronic*, radio, TV 

45 Toss iieolrw* . 

80 PM looks at: Duam-box 
antenna 
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AMC'a Concord 
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12, 16, 56, 65 r 72, 122, 276 
It's New Now 



Worth writing for 

Looking for more Ideas and 

Information 7 See page 236. 
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CIVILIZED 

FOURWHEELDRIVE. 



Subaru has brought 4 wheel drive in 
from the woods. 

Instead of featuring a bulky body, 
awkward handling and a cumbersome price, 
Subaru 4 wheel drive vehicles are truly pas- 
senger cars. In looks, comfort and economy. 

So, when you buy one of our 4 wheel 
drive vehicles you don’t have to compro- 
mise by driving a beast of burden. 

A FIRST FOR THE mVOX CAR: 
POUR WHEEL DRIVE. 

For the low price of $4,629 (In Calif., 
it's $4,797.),* you get the first passenger 
wagon with full time front wheel drive, 
that becomes 4 wheel drive at the flick of 
a lever inside the car. And standard features 
like power assist front disc brakes, all 
purpose radial tires, rear window washer 
and wiper and AM push button radio. 

The 4 Wheel Drive Wagon also delivers 
gas mileage other 4 wheel vehicles can't 
reach, 36 highway and 26 city miles on a 
gallon of lower cost regular tin Calif., it’s 
29 highway and 20 city mpg.)** 

Which means you can climb the steepest 
hills in onr 4 Wheel Drive Wagon, without 
paying a steep price. 

THE SUBARU BRAT FUN ON WHEELS. 

The Brat has the same unique front 



wheel/4 w heel drive capability of our 
4 Wheel Drive Wagon. 

And if you enjoy the w r ide open spaces, 
you'll really like the Brat’s open back, com- 
plete with carpeting and two fresh air, bucket 
seats with seat belts. Because now the sky’s 
the limit to the fun you can have in a car, 

A CIVILIZED PRICE. 

For just $4,329 (In Calif., it’s $4,497.) * 
you get features like a 4 speed transmission, 
push button radio, tinted glass, radial tires 
and a trip meter. You can also add options 
like camper tops, a tonneau cover, roof 
bars, electric winch and a sliding rear 
window. 

What's more, a Brat won’t interrupt the 
joy of driving with constant stops at the gas 
station. It delivers 36 highway and 26 city 
miles on a gallon of lower cost regular. (In 
Calif., it’s 29 highway and 20 city mpg.) i: * 

The 4 Wheel Drive Wagon and the Brat. 
The Civilized 4 Wheel Drive Cars from 
Fubarn. 

We tli ink you'll go wild over themr 




INEXPENSIVE. 

AND BUILT TO STAY THAT WAY, 






Heat with electricity? 

Save up to *61°° 
out of every *100°° 
you spend to heat 
your home. 
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High Efficiency All-Electric Heat Pumps 



Enjoy efficient 
central air conditioning, too. 



It’s Incredible how an Amana High 
Efficiency Heat Pump takes heat 
from cold outdoor air (even below 
32*) and uses it to heat your home. 
Even more Incredible is how much it 
can save you on heating costs. 

From 26% to 61%! 

That's compared to an electric 
furnace and based on design con- 
ditions and Seasonal Performance 
Factors for these cities: Minneapolis, 
MM— 26.50% Savings; Kansas City, 
MO-44. 13%; Philadelphia, PA- 
48. 72%; Atlanta, GA-55.56%; Tampa, 
FL— 61.03%; San Francisco, CA — 
61.39%. Savings will vary with climate 
and weather conditions. 
Conventional electric furnaces re- 



turn only 1 unit of heat for every unit 
of electricity. An Amana High Effi- 
ciency Heat Pump gives you up to 2.6 
units of heat for every unit of elec- 
tricity (that's at the Air Conditioning 
Refrigeration Institute 47T rating 
point), 

Amana High Efficiency Heat 
Pumps give you efficient central air 
conditioning, too. 

If your heating costs are too high, 
It's time for an energy saving Amana 
Heat Pump. Quality and dependabil- 
ity. Backed by over 20 years of heat 
pump experience. 

Call your Amana home comfort 
dealer or write Amana Refrigeration, 
Inc., Dept. C-259, Amana, Iowa 52204 
for further Information, 



j4mof*a.gives you 

energy savings now. 
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COOLING-HEATING 



AMANA REFRIGERATION, INC , AMANA, IOWA 32204 



A Raytheon Company 







EEL 

Editor: John A. Llnkle-tter 
Executive Editor; Robin C. Nelson 
Managing Editor: Arthur JL Maher 
Art Director: Ira Herrick 




Spatial Editorial Futurit: ShflldOn M. 0*1' 
Ipfier, editor 

Automotive;: Sill Hartford, editor: Robert 
Lund (Detroit). Michael Lamm (West 
Coait] 

Seiinci and Engineering: John F. Fear son, 
adltor 

Home And Snap: Harry WicHs, editor: 
Joseph fi. Provey, penelopci Angall, 
a**itt*frt* 

Seating, Outdoors and Travel: Wm, T, 

McKeown, editor 

Copy and Production: Garry Winter, chief; 
John Bostonian Jr., art; Shari Green, 
associate; Shannon ft. Kelley, assistant 
Art: [Ton Marines, technical art director; 
doughs, Quinn, Alan Andresan, assis- 
tants 




Special Publications: CNIfafd S- Hleka 




Editorial Offices: J24 Waal 57 th St., New 
York.. N.V, 10019 




Bureau of Information: Sophie Gronpwitf, 
director; 22* West 57lh St. Now Yortt, 
N.Y. 10019. (212) 26Z-4292 




Director of Advertising 

Pan lei J. Coleman 




Advertising □Ifitm: New York: 22* Wotl 
57 1 h St., iZ12) 2G2-42S4; Chicago: 520 
North Michigan Ave„ (312) 527-2*00; 
Detroit: 377 Fisher fid., Groj.se Points 
Mich , (313) Bb 13520; Clauuland: 221 
Mercantile Center, 36S9 Green Rd.. 
(2 16) 2&2 733*; Lae A ruin let- 601 North 
Vermont Ave.; (213) 66C-G263. 
Advertising production Manager: John A. 

Regina, (212) 262-4000 
Classified Advertising Manager: H, E, 

ftappel. (212] 262 *626 




Published by The Hetirst Corporation 
President 
John R. Miller 
Chairman 
Randolph A. Hnarst 
EKKUtlve Vice President 
Frank A, Binnach Jr. 
Chairman, Maguire* Division 
Richard E, Deems 
President, Meguines Division 
Gilbert C- Mo urer 
Publisher, Popular Madhanks 
Joseph F, Kern 




POPULAR MECHANICS IS PUBLISHED 
MONTHLY by the Heart! Corporation, 224 
West 57th Street. New York, N Y. 10019. 
U S.4-. John FI, Millar, Preddent; Randolph 
A. Hears!, Chairman; Harrison A. Mitnlck. 
Treasurer; Harvey L. Llpton, Vice President 
and Secretary, Heart! Megarmes Division: 
RjehArd L oenfhi. Chairman; Gilbert C- 
Mfturer, President; Raymond J. Peterson, 
Esecutiva Vice President, Advertising; ft. 
Robert Ur.na, Yion President and (i’eneral 
Manager; John F D'Avolio, Vice President 
rind Resident Centre Her: WHfiam S- Camp 
hall. Vice President, Director of Circula- 
tion; Joseph F, Kern, Vice President for 
Popular Mechanics, 




ADDRESS ALL EDITQHIAL COMMUNICA- 
TIONS to 22* West 57th Si . New York. 
N.Y. IMIS. 



4 



POPULAH MECHANICS 




ANOTHER GOOD STEER FROM A HLT-WHEEL USER 
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Ms. Taylor manufacturer & representative and 
boutique owner, is all business when she’s on the 
road, But Till -Wheel Steering lets her enter and 
leave her car like a lady. 

Convenience arid comfort are what Tilt -Wheel 
is all about. 

First of all Tilt -Wheel moves up out 
of the way to help make getting in and 
out easier. Then, it adjusts to drivers of 
all sizes— short or tall, slim or portly. 

You simply select the most comfortable 
position for you, 

You can even change the position of 




the wheel as you drive, to make long trips more 
relaxing. 

Some GM cars, also offer Tilt & Telescope 
Steering. With it. you can move the wheel toward 
you or away from you, as well as up and down, 
for even greater comfort. 

Till -Wheel Steering is available on 
GM cars, light-duty trucks and vans-, See 
your General Motors dealer for a very 
a ju tforta ble de monstratio n . 

Saginaw Steering Gear Division 
General Motors Corporation 






Take The Pony Express! 

It's a compact, precision, 2- 
cycle gas engine that converts 
your bicycle to a highly effi- 
cient moped. The Pony Express 
is so light — only 7 pounds — 
you can pedal easily or turn it 
on for powered cruising. It's 
great on hills — or anytime 
you're too pooped to pedal! 

The Pony Express attaches 
to your bike in minutes with 
just a simple wrench and a 
screw driver. An integral, cen- 
trifugal clutch acts as an auto- 
matic transmission. The drive 
wheel engages only when the 
engine is speeded up and dis- 
engages at idle speed. 

Order now. Well rush your 
Pony Express complete with in- 
structions and list of service 



centers. 

■p 



A motor 




So light 
you can 
power 
or 

pedal. 



E»pr«» 

engine. Enclosed 
$149.95, m#livarv 
S. Cii lit. residents 



P Iimsc send tffOQh u re . 
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\ Advanced 1 

- W ft Engine Products J 

3 ▼ F Incorporated " 

| 334( -merv St-. LOI Anglin, CahT 90023j| 



LETTERS 

TO THE EDITOR 



Clearing the passages 

I am allergic to many cold remedies 
on the market, so there was appeal 
for me in the idea of trying the 
nasal irrigator mentioned in New 
Em in Health Care ; Medical De- 
vice# Yon Can Use at Home ( Dec. 
77, page S6). What's more, my 6- 
y ear-old daughter has sinus prob- 
lems, and 1 am always afraid to 
give her decongestants. 

We tried the nasal Irrigator and 
found it to be a safe and sane 
approach for the whole family, I 
now know' why no one came up with 
the idea sooner: There’s no money 
in it for the big drug companies. It 
is as simple as that. 

El. ROSEN 
PANORAMA CITY, CALIF. 

The thought of clearing my nasal 
passages without an endless supply 
of mind-fogging drugs is great. 
Before reading the article, I feared 
that science had become too sophis- 
ticated to see how simple the solu- 
tion really is. Keep up the good 
work, JIM BREGA N 

LOS ANGELES, CALIF, 

A serious tooth problem 

I am confused about saw-teeth 
counting, more an after reading the 
article Workshop Mini-course; 
Handsaw Busies (Nov. '77, page 8). 
I learned to count teeth by starting 
nt the first high point and then 
counting one whoop (gullet), two 
w hoops f etc. 

Then recently 1 took my hacksaw 



a points 

7 TEETH 






A drawing calculated lo dispel confusion. 



to the man who sharpens my saws. 
£ told him the saw had 11 teeth 
(counting by your method) and he 
Haiti it has 12. 

After considerable research, I 
find that saw manufacturers refer 
to "points." I know about brownie 
points and blueprints — and now 
know there are saw points, 1 think 
the answer to all this is to refer to 
"teeth per inch." I hope I haven't 
confused, you further, 

PAUL II . ROSENTH AL 
WAUKESHA, WI3, 



Yon almost ,™cceecie , d. To clarify 
the situation, however , we must 
admit that the illustration with the 
article was incorrect. A revised 
drawing appears here. It is correct 
to say “points per inch,*' which will 
always he one more than the teeth 
per inch. Thus, in the saw section 
shown , you count eight points and 
seven teeth ► 



Best tool in shop 




Hera's a saw from reader Taylor* shop. 



I enclose a picture of the power 
hacksaw that 1 built from plans 
included in the article, Low-Cost 
Cutoff Saw You Can Make (Feb. 
'76. page 109). Actually, I have 
built nix of these sawn, five of them 
as Christmas presents . Fcl say that 
this is the most valuable tool I have 
in my shop* 

Incidentally, I had to make a 
change in the plans because in 
Canada you can't buy 8-inch hack- 
saw blades. So I changed the length 
of the slide bar and blade holder to 
accommodate 10-inch blades, 

I have subscribed to PM since 
and am now building a log 
splitter from your plans (Split your 
Firewood (Ae Easy Way, Oct. f 76, 
page 59). Keep up the good work. 

W* A. TAYLOR 
ONTARIO, CANADA 

Icebergs— a hot topic 

A picture caption for the article, 
VFoHd’s Biggest Moving Job — Ice- 
bergs (Jan. '78, page 47), states 
that a '2-mi II ion-ton berg has in- 
credible momentum calculated to 
represent millions of horsepower/' 
Popular Mechanics, I'm ash aimed of 
you ! As a university physics pro- 
fessor, I fight a constant battle to 
clarify the distinction between re- 
(PIqq$v turn to page 9) 
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Save on Sears 
Thrif-T Thermostats, and 
they'll help you save on fuel costs 

automatically. 



Our Thrif-T Thermostats are another group of Green Saver products from 
Sears, Because th#se aufomatic th#rmosta1s help you hold down the anergy 
dollars thal go into heating or cooling your home, 

There's a Sears Thrif-T Thermostat with a Single Set-Back. In winter, it can 
automatically turn down your heat while you sleep then turn the heat back up 
before you get up With air conditioning in summer, it automatically sets the 
temperature up while you are away at'work, Then turns it down at a pre-set 
time before you gel home. 

There's also a Sears Thrif-T Thermostat with a Dual Set-Back. It gives you 
two separate timing functions that automatically raise and lower tempera- 
tures during both your sleeping hours and the hours you're away from home, 
These Greenfavers work for you whether you use oil, gas or electricity. 
They replace most existing thermostats quickly and easily. There's no addi- 
tional wiring, A screwdriver is ail you need. The £4 -hour quartz timer runs on 
a special long-lasting htiCad battery that recharges itself. 

So save now at sale prices, And start saving on fuel automatically from 
then on, 

Here's the kind al heating/c oo ring sawings Sears Thrif-T Thermo slat can help you 
achieve by automatically Ch tinging 1 he temperature twice a day. 



ON SALE 

at moat Sears retail stores 

SAVE *6 or *10 

H EAT IN GiCO 0 LI MG UNIT 

Single Set-Back 

w S 54 9S N0 » s 44 99 

Dual Set -Sack 

reg s 59 m n 0 * ! 49 95 



HEATING ONLY UNIT 

Single Set-Back 

« S TW M »w s 39 39 



Appro k! m ate Pe rc e n t of E ne rgy Sa vi n g s 

Heating' Cooling 1 

(nighttime setback) laayhme ?.ani|» 
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ATLANTA 


11% 


15% 
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CHICAGO 
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11 


16 


DALLAS 
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15 
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LOS ANGELES 


12 
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20 


MINNEAPOLIS 
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9 
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PITTSSUHGH 


7 


11 


to 


ST LOUIS 


6 


t? 


0 


SEATTLE 


8 


12 


0 



Above savings are baaed an carnpurnr study r<r n one-Blary home □! '-Ki gq .■ n »r. i>n| w-h lour 
people in the houwfioid Hn-fli.ng savings based on dByiunc aetnnQol 75 nnd nlontci'ne setbech 
Ircjm n)PM to 1 6 AM Cooling sayings based on 75* nighttime setUnfl eng u»yiime setup p«'ig<} 
Irani 5AM ID rPM Wkir tiumg* may veiny 



Oual Set-Back 

reg. S 49 M now * 44 " 



Said starts 
April 30. 
ends 

June 3, 1978 



Prices and daiea may vary in Alaska and Hawai- 



Sears 

SS Sears, Ho&buck and Co. i9?& 
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LETTERS 

(CQnhnLjQd uom psgo $} 

l&ted but distinctly different con- 
cepts — and you are on the aide of the 
enemy in this skirmish. 

Momentum can not be directly 
represented (measured) in power 
units. From Newton's 2nd law, the 
change in momentum of a body is 
determined by the product of the 
average force and the time that force 
acta on the body. Incidentally, a long 
time Would be required to change the 
speed or direction (and thug the 
momentum) of an iceberg by apply- 
ing the pulling force of a tow ship, 

H. FBTBfTSH 
SOUTHWEST MISSOURI 
STATE UNIVERSITY 
SFBINOFIEiD, m> 

Instead of towing Icebergs to Cali* 
fornia, I propose setting aside SO 
square miles of Death Valley and 
digging a tunnel to the Pacific 
Damn, Once the tunnel is built there 
is no further expeiiMe as tht water 
would How in by gravity. 

I calculate that a 50-gquare-mile 
Jake (about 10 percent of the area of 
Death Valley) would at peak times 
evaporate 1 mil E ion tons of water per 
day. Almost all of this water would 
come down as rain or snow some- 
where between California and the 
Continental Divide, providing in- 
creased irrigation and power from 
the Colorado River and its tributar- 
lea. 

PHIL EAREAU 
p arein, n.j, 

After reading your article with 
considerable interest and noting that 
icebergs are impervious to conven- 
tional gunfire, I have been wonder- 
ing if quantities of explosives posi- 
tioned at programmed depths 
throughout the berg and exploded in 
a prearranged pattern could induce 
premature sealing and/or tumbling: 
or, at best, could cause the berg to 
break up, 

W.F* SLACHT 
QUEBEC, QUE, 

How about getting water for some 
of the arid countries by using the 
heat of the sun? What I have In 
mind is anchoring two supertankers 
(or barges of comparable size) about 
200 feet apart and building a green- 
house-type structure between them. 
The au n would evaporate water, leav- 
ing salt and impurities in the ocean. 
Water would condense on the glass 
and run down into the tankers where 
it could be pumped ashore. Very 
little treatment would be needed to 
make the water fit for use, 

DONALD CLARK 
ERIE, PA. 



Tha Bug that became a Trol 

Enclosed is a picture of my Boonie 
Bug, which I've dubbed the *'Trol." 
Since the unveiling of the original 
Hug [Build PM's Boonie Buy, Mar, 
74, page 84), 1 understand that 
several thousand plans have been 
sold. 

■ I have been reading your maga- 
zine for years, but this PM experi- 




i n Syracuse, (here's only one real Trol. 



ence has been the most frustrating, 
most time-consuming, most fun and 
most rewarding of all, i thank you 
for giving me the chance to drive the 
most unusual vehicle in Syracuse. 

The Trol was built on a '67 VW 
bus chassis and is powered by a 72 
engine, J made some other changes, 
too, like aide windows. Fiat bucket 
seats and a rear bench seat that Adds 
out to a full-sized bed, I have only 
1908 miles on my Trol, but future 
trips will soon change that. 

CARY E. CHAW FORD 
SYRACUSE, N.Y- 

You're right , Gary, plans for the 
Boonie Bug have sold in the thou- 
sands. But we still have a supply 
for readers who want do try their 
hand at tkis project. They should, 
write to Popular Mechanics, Bose 




Police auction and know-how produced It. 



101 4 r New Yorfc, N.Y. 10019 amcE 
request plans PL-1409. The price is 
$14*95. 

Toybox safety 

This is in reference to the plana 



provided with the article, These 
Toy boxes Please Everybody (Jan, 
78, page 101). One important de- 
tail appears to have been omitted 
from the designs. Air holes are a 
must in any toybox large enough 
for a child to climb into, 

H.M. GLERUH 
KETTERING, OHIO 

Y&U are correct , It's a goad tden 
to add airholes to the back of any 
toy box. Another safety factor is 
that the boxes do not have any 1 
catch hardware, as refrigerators 
do. 

Diesels call for patience 

In Detroit Listening Post (Feb. 
78, page 44), I saw a comment 
about the reluctance of cm dealers 
to give arrival dates on Oldsmobile 
diesels. This seems also to hold true 
for Volkswagen. I have had a diesel 
Rabbit on order for five months t 
and have just been informed that I 
can wait for another six. It seems ' 
to me that demand for these higher 
efficiency cars is enough to war- 
rant Increased production. 

REX PLUM LEE 
RENTONVILLE, ARK. 

Wants more solar ideas 

I enjoy reading PM every month. 
The articles are always Informative 
and well-written. I especially like 
the how-to articles on home improve- 
ments and repairs. In future 
issues I'd like to see more ideas on 
solar heating and cooling for i 
homes. 

PATRICK HEEWETT 
EAST BRUNSWICK, N + J, 

Thanks for the pat on the back. 
Wc have ran a number of solar 
installations for the home, and will 
publish more in the future. Our 
goal is to keep abreast of all new 
developments — .-ante solar energy J 
is a hot topic these days. 

A 10-speed for two * 

I want to thank author Eugene < 
Sloane for the very complete in- 
structions for building a bike for 
two (How to Build a Bicycle Built 
for Two Out of Two Built for One, 
June 77, page 43)* 

I had a pretty good 10 -speed and 
I bought another at a police auc- 
tion, Between the two I was able to 
make the bike at a total cost of $60. 

It works very nicely and is a big hit 
on our camping trips. 

CAREY BUSSELL 
NORTH PALM REACH, FLA, 
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We’re about to 
shatter an image. 





ik 

HVTEIIRUUIONAL HARVESTER 



If you’re one of those 
, people who think that the sun 
rises and sets on Jeep, you’ve 
come to the right ad, It'll tell 
, you that there just might he 
something better* Like an Inter- 
( national Harvester Scout* II. 

Big words, no doubt. But 
then, there are some big facts 
! to back them. 

Scout s axle ratings, for 
instance, are much higher than Jeep CJ-7’s. 
500 pounds more up front. 450 pounds 
" more in back* Meaning Scout can really 
J take a pounding. 

Scout’s got a two-foot tighter turning 
circle. An advantage that hardly needs 
elaboration, 

k Scouts got better seating capacity. Five 
; big men can ride in comfort. 

Scout s got a 20-inch longer cargo bed 



than CJ-7, Power front disc 
brakes instead of drums. 

A 19-gallon gas tank versus 15.5, And a 
removable steel roof instead of no roof at all 
(if you want one, Jeep makes you pay extra). 
What s more, theyVe all differences 
that make a difference, A recent survey of 
4-wheel drive vehicle owners showed that, 
on the measure of “very satisfied’’ Scout 
outscored Jeep by 25%. 

So there you have it. Hard facts. And the 
opinion of people just like you. 

Just goes to show that some images are 
more fragile than you think. 



Scout 

leads the way. 

^There's only so much an ad can tell you about 
| this much machine. So were offering you free 
brochures with full information telling how all 
Scouts lead the way. Check (he one you’re inter- 
ested in and we’ll gel It lo you, pronto. 

D Scout 1 II 0 Scout " Diesels 

□ Scout Traveler' □ Scout 1 Towing 

□ Scout Terra - * Pickup O Scout 1 SS LI 

m&lbpm 



Your name. 
Phone 



I please print I 



Address 



.Slate. 



Mail to: Seoul Brochure, International Harvester 
RO. Box 1909, Mossville, 111. 615S2 





RM WORKBENCH 

FM EXAMINES PRODUCTS AND SERVICES 



Steel 'dumping' 

Major U,S. tool manufacturer* are 
i ncrcasingly concerned over the il- 
legal dumping of steel products into 
this country. Recent Treasury De- 
partment figures concerning tools 
reveal that the Weighted-average 
margin of dumping of such hand- 
tools is from 45 to 50 percent. 
While most of us have Japanese 
products, we feel that imports 
should compete on the same basis 
as products produced in the ILS, — 
without prices being artificially re- 
duced by subsidies. If you agree, 
write your congressman, 




Sturdy, trouble-free knives 

This single-blade knife from Case 
Cutlery Co,, Rox 1000, Bradford* 
Pa, 16701, cornea in three handle 
materials — Duranel i model M105- 



A different kind of shop tool 

The newest tool in my workshop 
is this handy Q Tip dispenser. The 
cotton swabs are great for touch - 
ups and those difficult shop tasks 




In dosed po a Li Ion, «wabs are covered. 



ILSSPf, smooth black plastic 
1 210i>lLSSP L and laminated hard- 
wood cdl05 ILSSP). At hardware 
and sporting goods stores; $-16 for 
the Duranel, §18 for others. — H. W. 



like picking apecks of dust from a 
varnish finish. Get the wall dis- 
penser by sending 50 cents in coins 
to Q-tEps Swabs Dispensers, Box 
£003, Jefferson, Mo. 66101. — H.W, 




Dispenser pivots 1B0 1 to get to swabs. 




Deluxe mechanic's 'tool box' 

Roomy unit holds tools — 

Tht* sturdy rollabout workshop cab- 
inet consists of a base that incor- 
porates a reasonably roomy work 
surface, two adjustable shelves in- 
side and a toolbox at top; the latter 
boasts a tote tray, heavy duty cylin- 
der lock and three drawers. Other 
pluses are its rubber wheels, for 
good maneuverability mi concrete, 
and the perforated hard board panel 
inside the door, purchased to- 
gether, the units are priced at 
#64,1)8, Available from J.C. Penney 
through Eta catalog. — H.W. 




HANDTOOL 

HANDBOOK 



Paperback book slicks to the basics. 



One from a craftsman 

In this fil’d — when every would-be 
writer seems to have jumped on 
the DJY-book bandwagon — it is re- 
freshing to come across one that is 
written by u real criiftsperson. 
"Cris" is such a person ; his latest 
book 3« worth discovering- Hand* 
tool Handbook for Woodworking, 
R. J. DeCristoforo, #5.4& ppd, from 
H P. Hooka, Box 5367, Dept. HTl7 h 
Tucson, 



tt you've coma lOdlt a navi product with 
soma spacidi features. kl us know about it, 
Wnta fo PM Workbench. PopuJer Meehan iw r 
2?4 w«t 57th St. New York. NX 10019. 
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W rangler thinks 
Americans 
should get what 
they pay for. 

Thaft your right 
and our 
responsibility. 



Wrangler 
CorduWroys 
, come in as 
many colors 
as Americans 
have lifestyles. 



Wrlfinltr McnjiMr.tr 
3 SO Fifth Avenue, New Ybrk lOUfil. 
I I7H hy Hint Bill. Inc- 







Take a Hying leap 

Having I he pi I al double as the landing gear Is what keeps the 
Ultralight Flyring Machine ultralight. Designer 7 pi lot Larry 
Moure of San Jose, Calif, here Icg-faunches his gasohna- 



engine-assisted hang- glider (be lew) as part el a recent pub- 
lic flight demons! ration in San Francisco. Mauro says the 
airframe of his unusual crafl cost about $900 to build; the 
8-hp gasoline engine end propeller cost about $700. 




Radar-controlled Galiing gun 

Phalanx, the Navy's latest radar-con- 
trolled gun, has completed Its tests and 
will soon become operational. The 
weapon looks onto a target and I ires a 
20 -mm Gatling gun at up lo 3000 
rounds per minyta. Phalanx, now being 
Installed, will be used for ship defense. 





Clear reception 

Tan d berg received so many requests 
for a Lucite-encased store-display mod- 
el receiver that it was made available to 
the public. The TR 2075 Mk II puts out 
75 walls per chan net, lists for $1200. 



Oak-look cabinet line debuts 

The Natural Oak home cabinet line fea- 
tures the look of light oak — today's most 
popular furniture color — and solid oak 
doors. FXL Furniture, Route 4, Sox 110* 
Elizabeth City, N.C, 27909, 





People can go through; sound can't 

These 2EMoot-hlgh sound barriers give residents near major Swiss highways some 
relief from road noise. But what if a motorist in trouble needs to leave the high- 
way? A series of clearly marked doors 220 feet apart permit escape. 
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The personalis'd V.C). Server holds the 3.75 liter of VO* and lets him pour ele- 
gantly. To order for Father's Day or any special day, send % 1 1 .99 {plus $2.00 for han- 
dling) along with your name and address and [he name you want engraved (up to 
20 letters] to: VO. Server, Dept. PM, P.O. Bos 5062, Smith tow n. N.Y. 11787. 

Seagram's YX). 

Bottled in Canada. Preferred throughout the world. 

GJiM&IM r, H| ekY * HLEND OF CMWDI’S FINEST WHISK ES, li ryffS Hi a % !1 PfiflClF HJQRIU DISTILLERS CD . K Y.C ’1.75 LITEP3 £59.2 FL IV ) 




MI *«■' 4"i Mt4> i* 41 Mr . sill nil** *hrp fnVt-’tf ■ n«h;1id |« is* li'-.* t vtttl *¥ Mi Wn *nj *1 ■■rltfijar »1l<Wl «)■-" 







APPLIANCE CLINIC 

QUESTIONS ANSWERED 



Drop-off point 

A# tt refrigeration mechanic, I hare 
found many window airmndit ton- 
ers damaged by t a oust droppings. 
Mice seeking warmth find protection 
inside units. Droppings emTod*- the 
aluminum condenser, cutting the 
unit's efficiency and raining power 
consumption. Your renders would 
be anna to pry open the Imwcrs and 
insert a box of mouse poison. Re- 
position and neat but 'em with euulk 
or silicone rubber .■ — Richard M, 
Cur win, Freeland. Mick , 

Thanks for your tip. We would 
like to add that ]x>iaon that doesn't 
kill mice i Dimed lately, bill which 
makes them crave water, should be 
used. This will give a mouse time to 
get out of the airt onditiOnCr before 

he die*. 

Baked steak, broiled potato 

/ hace a Erigiduire electric range 
model RS S5-&2. The bake element 
won r t heat, A new thermostat 
switch at id bake element hace been 
■installed. Switch and wiring hace 
been checked against the wiring 
diagram. Still, with the switch 
turned to ung of the bake sett tups, 
the broil element heats tip — not the 
bake. Hurry with a solution. Digest 
t ion is suffering — J.F, Neely, Day- 
ton f Ohio 

Give your range's wiring a 
"bromo/ 1 and straighten it out. We 
know you’ve ’‘checked and re- 
checked” against the wiring dia- 
gram, but things aren't always as 
they seem. For example, that new 
switch's terminals may he labeled 
J 'A TP and “ET', Just like the old one, 
leading you to attach ‘“A" wire to 
“A" terminal and "Ii ,h wire to M B" 
terminal. But who says the switch 
was correctly marked to begin 
with? Try reversing the wires. If 
that doesn't do it, get another 
switch. 

Toaster won't 

IV/rc« the carrier holding the slices 
of bread in my toaster is pushed, 
it itwi'f stay down. This is true for 
all three of my General Electric 
toasters, catalog No. 72T82, It' h a t 
should 1 do?— William M . Hench, 
State College t Pa. 

The official word we got from 
several authorized GE service sta- 
tions is that you should buy a new 
toaster. The part that goes bad— 
the latch mechanism— seems to be 



no longer available. This model is 
almost 20 years old. 

However, somewhere in the Uni- 
ted States there may be an outfit 
that still stocks this part. There are 
two sources in your section of the 
country that you should ask. One 
is the Electric Repair £’o,, 504 N, 
Ninth St., Reading, Pa. 15604 
f2l5/376-f>444 ?. The other is Quick 
Service Electric Co., 300 Stanwix, 
Pittsburgh, Pa, 15222 i 4 12/ 281- 
0958). 

Here is a schematic of this part 
of the toaster. If you can geL this 
mechanism, the illustration will 
help you replace it. 



GUIDE ROD 




LATCH MECHANISM 



Toaster lalch diagram 

CutoM point 

Our Maying electric clothes dryer 
model 808 doesn't shut off urban the 
Nr>t/?es are dry , Why?— Otis Hedg- 
petit, Burlington, N.C. 

Reasons for a dryer continuing 

to run include a defective timer, 
door switch and high limit or cycl- 
ing thermostat: and a grounded 
motor. Check the timer, door switch 
and motor for ojjen circuits with a 
continuity meter or test light. As- 
suming they check out okay, don't 
start replacing thermostats just yet, 
because your particular unit also 
possesses mi electronic dampness 
fly stem. Essentially, this system 
“ measures 5 ' the dampness of cloth- 
ing and keeps the circuit completed 
and the dryer running as long as 
dampness exists. 

An electronic dampness system 



consists of a aeries of negative and 
positive sensors. When wet clothes 
are placed in the dryer, they lie 
across the sensors. Moisture then 
completes the circuit and permits 
dryer operation. The dryer keeps 
on running as long aw clothes are 
damp. A sure sign that a problem 
exists in the dampness system is 
when a dryer doesn’t shut oft after 
the cloth&s are dried. Have this 
system checked out. 

Cold cream 

The upper freezer compartment of 
our Friffidaire two-door model re- 
frigerator FPCJ 2on TS won't keep 
ice cream, frozen. There is owe con- 
trol for both, the freezer and ref tig - 
era t or sections. When tins control is 
turned colder, there is no effect on 
the freezer section, but the refrig- 
erator gets too cold, The gasket is 
okay. Can you help? — Marshall 
Ross, Greenwich , Conn , 

Sure can. The mowt common 
cause of this complaint is loading 
the freezer auction with toft much 
food, Take everything out except 
the ice cream. Jf the ice cream 
freezes now, you're overloading the 
freezer. The freezer section of a 
refrigerator is not a substitute for 
a cheat or upright unit. It is intend- 
ed to hold, at most, a week's supply 
of food. 

Mechanically, two malfunctions 
can keep Ice cream from freezing. 
The evaporator motor may not be 
Operating properly anti this Would 
cut the uir How needed to freeze ice 
cream- 

Second arily, the heater that is 
supposed to remove frost from the 
evaporator coil may be cutting off 
too soon, leaving some frost on the 
coils. This frost will Inhibit the 
flow of uo Id air through the coll. 
One likely cause of improper de- 
froster-heater functioning is a had 
terminator thermostat, which is a 
small disc in the heater that cuts 
the heater off when defrosting is 
cnmTilotnd, Thi-fl therm ns tat might 
be throwing the switch too soon. 
Have the thermostat cheeked and, if 
it f H faulty, replace it. £M 



if you haue a question about any oppth 
£fid», sand it TO App-rfanco CPrnie, POputSf 
Mechanics, 224 West 57th St„ New York. 
N.Y, tOOtS- Sorry, but Jeffers cannot t* 
answered ircd.n/idua'iiy. PrObfemS Of wid* 
interest w\lt be discussed in this column. 
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PICK A POUCH-FREE! 

Imported Sail and Flying Dutchman 




Flying Dutchman. 

A regendnry mlxkjjjb of IB 
elegant tobaccos for 
>3 smoolh . rich, 
aromatic last*? you 
con slay wiihaif 
day 



Sail Aiamalie, 

Choice rooaccos > 
from JdVC la Tu<kbv, 
SVblrybleoaed wilh : 
met low Virginians ton 
rich flavor and a r. 
.et^goni orpma 



k Sail Natural. 

A soph ideated . non ■ a romatl c 
b! end of tobaccos from Java . 
Cyprus a nd North ond South Armed ca r Tor 
a full easy -smoking taste. 



OR 



Sail light Aromatic 

Oriental and 
Virginian labacoos , 
blended with latokig A 
for a satisfying jZl 
smoke with o V7 
gentle rzr 
\ aroma A S, 






V7/y 






or 



Soil Regulari 

ne Budey Mary-' 



fcjhd and Javaneses 
lobacgos mixed wltrii 
. Oriental febaccos! 
horn Turkey end; 
Cyprus in co 
smooth, eosyy 
to - smokes 
Covendi shi 
bland t; 

VvV I 



Enclosed is one empty pouch pr sail 
Fiytng Dutchman Pipe Igtoopcb 
Please send me a full pcuch of (select one) [ 
□ Sail Regular D Sail Light Arotmatrc 
"" Saif Ajomalio 7^ Sail Natural □ Flying Dutchman i 



NAME__ 
ADDRESS 
t OtV 



, ..APT 






Offer good only In U SA Offer void ro persons under 21 years of age 
Void where prohibited, licensed or faxed. Offer limited to one per 
h ousehold Offer empires October 31. 1071 Ptea&e dtow up to 6 weeks 

(or dBlIuejv 



for delivery 

Mali to; free Pouch Otter 6o* 4130R Weifbuiy Neyi Vork T1590 




When it'ft 
coal, button 
up the pool 

A new line of pool 
Enclosures fea- 
tures a doubfo-fniy- 
ered preside film 
cover over a tubu- 
lar steel frame. 
Low-pressure air 
between- layers 
provides an insu- 
lating air space 
that keeps heat in- 
side and cold out 
Enclosures come 
with blower* con- 
trols and hard- 
ware, They are 
available in stan- 
dard widths and 
can ba custom- 
built; 22-by-36-foot 
enclosure shown 
costs $2630. Por- 
ta-Green COr. 7600 
Wall St,, Cleve- 
land. Ohio 44125, 





Grocery bags take to the air 

Kite enthusiast Ray Fahrenbrudk builds 
and flies kilos, and leaches youngsters 
how It's done. He’s shown— in St, Pe- 
tersburg, Fla. — launching an unlikely 
looking contraption that he calls a 
"monstrosity." it's constructed, for the 
moat part, from ordinary grocery bags. 



Three-wheeler built from kit 

Batlery-poworod Sportster designed for 
[ho clly. covers aboul 35 miles on single 
charge. For book on Sportster and [wo 
other electrics, send S3 to 3E Vehicles, 
Box 19409-C, San Diego, Calif, 02119. 




How not to cut a power cord 

The retractable Savo-A-Cord provides a 
4 -loot link between portable tool and 
long power cord, hooks to belt to stay 
cut of harm's wray. It lists for $4,44. 




There's 

opportunity lor 

the man who 
can repair 

small engines. 




NRI Can Teach You How to 

Service Power Mowers, 
Garden Tractors, Chain Saws, 
Outboards, Mopeds*.. Learn at 
Home In Your Spare Time 

50 million small engines, mean big 
opportunities for qualified servicemen. The 
man with knowhow can pick bis own job or 
even start his own full or pan-lime business. 
And NRI can give you due training you need 
lo cash inf 

Exclusive! Build Engine 
as You Learn 

NRI "hands-on" framing gjvw- you the 
professional krwsviedae, ihe professional tools, 
and the professional bench training you need 
to start in this booming business, tali 
actually build a W: IIP engine as you 
progress. . .use tools like inductive tachometer 
torque wrench, valve spring and ring 
compressors, mechanics' Indies that you 
gd as pan of your course. 

Choice of Ttoo Courses 



With NRI's basic conree, vou 
concentrate on the big world of lawn and 
garden equipment with JO lessons covering 
ignition, lubrication, cooling, and starting 
systems, and overhaul. TheAfUsson master 
course includes additional [raining in other 
motors, like generators, industrial equipment, 
even motorcycles. Either wig 
you buitd the engine and 
get your walking tools 
(0 start a rewarding 
new 1 carter. 



Mall Card for 



Free Catalog... 

No Salesman Will Call 




ie 




25 million reasons why 
you should look into NRI training in 
CB and Communications Servicing. 





The CB boom means big 
opportunities for qualified 
technicians. *. learn at 
home in your spare time. 

There sue more than 25 million CB 
radios out (here, millions more two-way 
radios, walkie-talkies, and other com 
munkattom apparatus in use by business 
and Industry; gowmnxnt, polke and fire 
department And all of this equipment 
demands qualified technicians to main- 
tain and repair U, In addition to knowing 
what you're doing, you must haw an FOC 
Radiotelephone License to service most of 
it. NRI can help you get both . , -the train- 
ing and the license. 

Learn on your own 
400-channel, digitally 
synthesized VHF transceiver 
or 40-channel CB 

With NRI , you team by doing. You 
use the NRI Discovery uflf * to build and 
test a whole series of typical communica- 
tions circuits, even assemble your own pro- 
fessional transistorized volt-ohm meter 
and a CMOS digital frequency counter. 

You erect and tat various types of antennas 
to gain a firm, understanding of broadcast- 
ing principles. And finally; you assemble 
your own 2-me4ff transceiver far experi- 
ments in troubleshooting and servicing. 

If you want to go on the air, we' II even 
help you get your amateur license. As an 
alternate choice, you may elect to receive 



and experiment with a 40-channel CB to get 
more experience in this booming area, 

You learn In your own home, 
in your spare time, 
at your convenience 

NRJ's bite-size lessons and carefully 
matched practical experiments combine 
theory and bench work to gire you die most 
effective training for your money. No need to- 
quit your job or take night classes, you move 
ahead at the pace that suits you lied. 

NRI guarantees 
FCC license 

The law requires that technicians hold 
an FCC Radiotelephone License to work on 
broadcast equipment NR! training in Com- 
plete Communications Electronics or our CB 
Radio Specialist course is carefully designed to 
give you the special coaching so helpful In 
passing FCC license exams, If you fall to pass 
the FCC examination for the radiotelephone 
license after graduating, NR/ witt refuted 
your tuition in jvti Itie money-back agree- 
ment is valid for six months after completion 
of your course. 



65 years and a million 
students worth of experience 

NRI can make such a guarantee be- 
cause we're confident of the quality of our 
training. Since our founding in 1914, over a 
million students have chosen NR] technical 
training as the way lo get ahead. You owe it to 
yourself to see If this new and exciting field 
holds your future, 

Send for free catalog... 

No salesman will call 

Find out all the fads about NRl's 
Communications or CB course. Or look into 
other areas of opportunity Hke TV and audio 
servicing, digital computer electronics, 
mobile communications, and more. Mall the 
postage-paid card today. , .there are more than 
25 million good! reasons why. [F card has been 
removed, write to; 



NRI SCHOOLS 

Mctinw-iliU CdlDtf 

fcf Conimu ii i|> Bducalkiti 
ttfttouaQfti aw. 
ttuhfntfUL. U.C. 20014 
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IMPORTSSMOTORSPORTS 



Feet on the pegs 

Among motorcyclists, the fair days 
of May bring on right-wrist ilrh ns 
all thoughts turn to , . .the open 
road. Two-cycle and f<?u i 1 , Lhc hikes 
of spring will Ik; out in record num- 
bers sharing the roads with fill's 
and trucks. If you're out there 
on two wheels, avoid close encoun- 
ters of the four-wheel kirul 




Do you ride well enough to Ignore this? 



Among the people who fret when 
you're cranking it mi are the folks 
at the Motorcycle Safety Founda- 
tion. They want you to let the good 
times rod, blit they also want you 
and you]’ shiny machine to stay 
intact. Taking their Motorcycle 
Rider Course won't make you im- 
mortal, but it'll boost your odds by 
improving your riding skills. The 
course is contained in a $2 text- 
book from the foundation. There's 
a freebee for PM readers — reflet tive 
decal for your helmet and a riding- 
tips brochure. Write the foundation 
at $755 Elknfe Landing Kd„ 
Li nth it urn, Md. 21090. 

Want some safety statistics? 
Here are the latest from New York 
State,. In 107$, £380 persons died 
in traffic accidents; in 1977, 2519. 
The increase r 70 people | is most- 
ly due to the increased number of 
motorcyclists ill the total figure; 
55 of the 70, So heads up! 

From pegs to pedals 

Some two-wheeler fans would just 
as soon not sit with their feet on 
the pegs, but would rather pedal- 
pedal furiously in the ease of the 
competitors at this year’s Human 
Powered Speed Championships oil 
May 0th at Ontario Motor Speed- 
way in California. Last year, rec- 



ord speed for these streamlined 
bicycles Was 49,93 mph, as we re- 
ported (page 104, Sept. 77 ). This 
year the muscular-legged pedalera 
are determined to crack the 59- 
mph mark and arc looking longing- 
ly at the symbolic 55-xnph national 
speed limit. In fact, there's $2500 
waiting for the first humun-ixjw* 
ered machine to hit that magic 55 
mph, You may want to try. or just 
be a spectator at a fascinating 
event. International Human Pow- 
ered Vehicle Assn,, c/n Chester 
Kyle, California State University, 
Long Beach p Calif. 90840. 

Heady to rumble 

It didn't take long fur someone to 
do a copycat on Su barn's Brat, (set; 
PM, March 78 cover and p, 118), 
Two rear-facing seats in the bed 
of a mini-pickup make it a much 
more versatile vehicle. The Rumble 
Rider rig here U an accessory from 
the studios of Roger Chastain, and 
the good news is that it fits all 
mini -pickups in the U.S. market. 
The accessory comes with two AILS 
plastic seats, u "quarterback''" 
partial roof that shields passen- 
gers in the bed from wind and 
weather Etmi built-in armrests, 
Price is $519; Roger Chastain 
Associates, 2180 Temple, Long 
Reach, Calif. 90804, 




Rumble Rider puts seals in your pickup. 



Faster fast backs 

The 1978 Olds Cutlass Salon and 
Bui ok Century fast backs can now 
be decked out with a spurts pack- 
age that works quite a change in 
their appearance. The Targa Band 
Top package includes the roof 
hand which Is brushed aluminum 
and flat black, a rear spoiler and a 
sot of quarter-window louvers. It's 




Sporty image Uern« for Quick and Olds. 



another sporty idea from Hurst 
Performance, the people who 
brought you those neat shifters 
and hatches. The Targa Band Top 
is an option available through your 
Buick and Olda dealers, or write 
Hurst Performance, Inc,. Special 
Vehicle Div., 11789 East Grand 
River, Brighton, Mich. 481 18. 



Armchair auto racing 

I've been served up some real hot 
chdi by Carroll Shelby and I've 
broken bread with Niki Lauda, but 
I've never owned a Cobra and I've 
never driven a Grand Prix Ferrari. 
After reading two new books, how- 
ever, I feel as if I've done both. 

The Arf and Science of Grand 
Priz Dritiitrj really will put you in 




Vicarious I h rills galore In Iwo new books. 



the driver's seat of a Formula I 
Ferrari. Niki Lauds, World Driv- 
ing Champion in 1975 and 1977 t is 
aw skilled at explaining what it's 
like to drive one of the world's 
most sophisticated racing machines 
as he is at doing it himself. It's a 
handsomely illustrated book that 
includes lots of good color racing 
photography, but the beat part is 
getting to know Niki Lauda through 
the text. The sections are; The Hu- 
man Elements, Technical Principles, 
Technical Data, The Formula 1 
Car's Components, Driving, Testing 
and Training, The Race, Fitness and 
In the Midst of Life. For $14.95 you 
can be in the cockpit. Motor books In- 
ternational, Box 2, 729 Prospect 
A vc., Osceola, Wis, 54020, 

The Shelby Mustangs and Cobras 
f Pie . jse firm to Dane 2t] 
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2Q POPULAR MECHANICS 




Introducing our two-barrel, 
four-cylinder, twelve-valve, 
smooth-running, 
low-emissions wonder. 




If you're really into cars and driving, you 
should know more about our amazing new 
MGA-Jet System with SiEent Shaft. We think it's 
one of the most significant engine developments 
to come down the pike since the first American 
high-compression V8. 

First off, it offers all the advantages of a four- 
cylinder engine.,, but without the vibration usually 
associated with the proverbial 
4 "four-banger.' 1 Its unique 
Silent Shaft design (available 
only with the five- speed 
manual and automatic trans- 
missions) is the reason. Two 
% counterbalancing shafts 
t rotate in opposite directions 
to cancel out the noticeable 
power pulses inherent in 
normal four-cylinder designs. 

Now comes the MCA-Jet 



part of our system, MCA stands for Mitsubishi 
Clean Air. The MCA-Jet System meets... even 
exceeds,. .the stringent emissions requirements 
now in effect in both Japan and America. Without 
loss in performance, too. A revolutionary new 
cylinder-head design that incorporates a third, or 
"jet," valve does the job. This valve introduces 
an extra swirl of air into the combustion chamber 
which swirls the fuel-air 
mixture and promoles a faster, 
more even, thorough burning 
of the mixture at ignition. 

The MCA-Jet System, It's 
a simple, yet highly sophis- 
ticated, answer to a very 
complex problem. The kind 
of answer you would expect 
from people who care about 
cars and driving as much 
as you do. 



A Cutaway 05 our amajing hhlo engine. 




Induction and 
compression phase 




tgmtion and 
eombuslion phase. 
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MCA-JET SYSTEM. 

Exclusively a vail able un Dodge Challenger, Dodge 
Colt, Plymouth Sapporo, and Plymouth Ar^ow. 



MITSUBISHI 

MOTORS CORPORATION 
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South 

Carolina. 

It's a lot of 



Whatever kind of vacation you're looking 
fnr, you’!.! find st in South Carolina. 

And to help you plan your vacation* we'll 
send you the new South Carolina Trip Kit — 
free! It'll tell you about things to do and V 
places to stay. And there are maps to 4n. nv\ ^ 
you how to get there oncq you get here - -A 
Whenever you go in Soil ch Car a li na, iSk I 
you"! I find a lot of great vac at ions. J list 
dip the coupon to find out how they 
can all be yours. 

FREE SOUTH CAROLINA TRIP KIT ' 



Address 
City 



.State. 



.Zip 



South Carolina Division of Tourism, Rixrm 368, Box 78. Columbia, S.C 29202 




MORE COMFORTABLE 



BOATING 

EL£X*A.:TJtIJtf T * increases visi- 
bility and reduces fuel consump- 
tion, porpoising, pounding, squat- 
ting will not rust, conode or 
freeze- up .,, no mechanical con- 
trols or gadgets (adjusts auto- 
matically) easy installation 




WRITE FOR FREE COLOR BROCHURE 
SCOTT MOLDING CO, 

P.O. BOX £958. ONE HUE N.OF AIRPORT 
HIGHWAY 301, SARASOTA. FL 33578 
(813) 356-5171 



MILLING 
MACHINE 

KIT 

DESIGNED 
BY PROS 
TO BE 
BUILT BY 
AMATEURS 

Uniquely 
designed 
milling 

machine can be 
made by amateurs to give them a pow- 
erful tool al 1/10 the co&l of conven- 
tional machines, At least lock at the 
drawings to £Oc it you Can build it. 




$Z.9& 



lo 



Milling MnChlne Orjwmqa 
Milling Machine Work how 
usET a mill In your shop 
Loiho Accessorlos how «j rnoko 
cind use them attic lantly 
Hgw Ip Work ShentmeUil 
Hardening & Tomporln-g Tools 
Electroplating lor Ihu Amalaur 
Foundry work lor ti>0 Amateur 
Cloekmaklng for the Amateur 
[■lugimar's Workshop everyth In (* 
you need lo know io sel up a 
shop. 

Virginia building it live skaim 
locomotive you can ride behind 
GIANT 197* CRAFTSMANSHIP 
CATALOG FREE with nny ordo-r. 
oTh.0rwrse 1 .00 



7.00 

150 

4.00 

4.00 

3. 50 

3.50 
9.95 



7,00 

10.95 




CALDWELL INDUSTRIES 

«w e. nuns*., p e, Hm itu 

T,nt 



IMPORTS 5 MOTORSPORTS 

t Conijnvvti hom page 3sj 

were the cult car* of the late TiO* 
and Shelby's Wildlife is a time ma- 
chine that bring* back that short hut 
exciting muscle-ear period. The 224- 
page brHik by Wally Wyes (a byline 
familiar to PM readers) is $15.95. 
Classic Motorbonk*, Dux 1, Osceola, 
Wis. 54020. 

New stein for Slangs 

If you've got a beat-up heap of a 
Mustang convertible, vintage li)65 " 
through 1968, here's something yon 
might consider before it rusts out •, 
completely and blows away, If you 
don't want In restore it to a classic 
Mustang, fit thi« new skin to it. IL 
won’t be recognizable as a Mustang 




New body Iranalorms Mustang convertible. 



anymore, but it'll fie unique. The 
.skin kit ctm.HisLs of reinforced plus- 
tic body panels, attachment*, bump- 
er* and other hardware. Your time 
and $3000 are what's needed. Mann- 
rum Motor Car Co., Itos 225, Huway- 
ton, Conn. 06853. 

Shortest car 

For the shortest car on sale in the 
United States, it sure is lung on - 
comfort, roominess and ride. No, 
it’* not a Honda Civic ; it's He- 
nan It's LeCar. This item .should set 
the record straight for people who 
want to save face in those car 




197# LeCar: shorter or longer than civic? 



quizzes down at the Local barber 
shop, A lot of car buffs have bombed 
out on this question fiy citing the 
Civic a* the tiniest of the minis. 
Civic 1200 sedan* and hatchbacks arc 
145,5 inches overall. LeCar is 142 
inches short. Try that in your ga- . 
rage! We'll be hearing from people 
who have— in an owner* report on 
LeCar in n summer issue, IW 
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diaper Sander 



It outperforms 
ordinary 
sandpaper 
up to 10 tol. 
And that’s a 
promise. 



SuperSander cuts faster Lasts longer 
And resists tearing better than ordi- 
nary packaged sandpaper. Try it. 

You 'El agree SuperSander is the 
best sanding product you've ever 
u sed . or C a rboru ndum wi ii g i ve y o u 
your money back. 

Look forSuperSander belts, sheets 
and pressure sensitive d iscs wherever 
you buy power sanding supplies. 

Or write for the address of the Super- 
Sander dealer nearest you. 

The Carborundum Company 
Consumer Products Division 
P.O. Box 337 

Niagara Falls, New York 14302 



CARBORUNDUM 





• 12 * 












*AcfHjrd«*rf • PTOM*ft H&m* Cfinlius 

• ihifi't • Srittry Hjsfl*a« 

* AmtriiiUi HudwJie * SulAfiUnfl LumEn*! 

* CjjIci 1 Lumber * True Value KrfartMre 

• M turner • Iru^wGithY SloriK 

* Grfl'ssiTun^ * W* Stein Auto Store* 

• HW< Stern • Wicktt Lumber 

# K Mirlj * Waolco 

• PRO Slerpi 



d 1 1 1 > ! Hardwire. Horn# Center 






Fasten base strips lo waits with nails, 
screws, staples or special adhesive. 
Mller Joints are used on Inside corner*. 




Past branch circuit III rough hole In strip, 
using right bo* connector. Splice wires 
together with solder less connector*. 




Vinyl clip* retain the wires. A bracket 
lo hold the outlet tested* to the strip, 
wire outlet and mount It In bracket. 



N ow you can place an extra light 
or other electric accessory 
where you want it — not where an 
outlet iw available. A lightweight, 
plastic baseboard system called 
Baseway provides an attractive, pro- 
tective enclosed housing for elec- 
trical wiring. You can locate outlets 
where you want them without break- 
ing through walls by running wires 
safely inside the Baseway system. 

The U Li-approved system is easy 
to install. Strips cut to size with 
a hacksaw attach to the wall, non- 
metal lie sheathed cable secured by 
clamps runs along the strip's chan- 
nel and u cover snaps over the strip. 
Inside and outside corner caps, other 
finishing!* caps and outlet covers ei- 
ther snap on or attach with solvent 
cement, 

You can buy pieces for the instal- 
lation individually depending on the 
size and layout of your room, and 
number of outlets you wish. The 
strips and covers come in 10 and 
12-ft, lengths. After system is in- 
stalled, you can paint it with water* 
based paints to match your walla. 
Cost of installing Baseway in an 
average 10 x 12-it, room is under 
$:iQ. A door trim kit priced at about 
$22 encloses wiring around a stan- 
dard 7* ft. door. 

For parts prices and other infor- 
mation contact Cnrlon, Three Com- 
merce Park S([., 23200 Chagrin 
8flvd„ Cleveland. Ohio 44122, »* 





Measure, mark and cul the base cover. 
Install by pressing down on the lop llunge 
and pushing bottom lo snap It In place. 



Coat one side of each finishing cap with 
vinyl cement, snap U In place and apply 
pressure for 30 seconds to assure bond. 
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Oh yes you can! 



THE EXPERIENCED PHOTOGRAPHER CAN: 



THE WEEKEND PHOTOGRAPHER CAN: 




You can concentrate on ihe : r eai , iiy • f 
yOur Shot, because Our ehgi reer* ' * : 
concentrated on the flawless operation 
iheOM-l and GM-2. 

For instance OM cameras oiler you 
the world's fastest conli nuouc v.-j v. mot or 
drive capability : five frames per second 1 
Olber SLR's have mirrors thol i 1- ■ 
spend as fast as the QM-l Of ’ 1 . 1 . 
Gn many qf them you even ha',-, to io v. 
up ihe mtrror. 30 you have to shoof t ■ - s 
(Even our less expensive Rapid 
Winder is faster than many oth loro | 
costly motor drive systems 1 } 

So that you can journey 1 n i ■ > ih 
worlds of macro and phoiorr ■: 1 >gra 
phy. and more, the QMi cam# 1 give 
you a choice of no less than ; in 
lerchangoabla focusing screen:-, ' t 1 
longer are you limited by a chon e ol 
either rrncropriEmor split scree 
And white were talking capaW 1 , 
herek a significant lad she OM 
System 1$ the most extensive arc , 
satile in the worid, with more ' Dm 
paci tenses and components V r, 
add to your creativity 
In the OM.£, "GTF, Ofl-The-Fiim 
Light Measurement allows Ihatum 
era to read the Jigm rejected oh 
him and sets I he exposure while 
the photograph, is actually be 
taken! 

Other automate SLR's sei l x 
posure before ihe photograph is 
taken, and ihe camera locks ■! 
memory This leaves room lore 
ror. due ig exposure teg 
The OM-2 also has a totally in 
Jegraied flash system the cam 
era aufornatioafty controls the 
flash uliiiifhg the same "OTf 
tight sensors, assuring pedeci 
exposure with an lenses irom 
Seiephofo to wide angle at any 
f-slop. 

The OM-2 wilh OTF Light 
Measurement reads the ligni, 
and shuts off the flash at the 
precise milh- second For per- 
fect exposure. 

No wonder more people in- 
volved in photography are 
buying an Olympus camera 
than anv olher compact Si R 
So take the time lo discuss 
the advancements of OM 
cameras with your OympuS 
dealer 

Think you cent afford an 
DM camera 7 Oh yes you can. 



r'ou can take beautilu.. creative shots 
oi your family, vacations, or your 
wildest dreams 

Because our engineers have 
done al I the technical thinking, so 
you can dOalf the creating. 

The OM cameras let you cap 
'ure unbetieva Ply creative shots by 
1 jsi focusing and shooting. 

Ybu can capture 9 fast action se- 
quence of your chdd riding a bike, 
riding mto home plate, or m a ballet 
performance 

Vou can gel creative wiih flash 
photography. Ybu don't have to set 
the aperture, shutter speed, or cal 
culate the distance Ihe GM-2 does 
ii ill. Vou can catch a surprise shot 
?®l iviiyout worrying about under or over 
■ exposures. 

ttj You can even experiment with 
■ ten-es because the OM cameras ara 
^ pari of the mosi extensive compact 
St H system, with tenses that let you fill 
j ;hoi with a huttpMiy, or bring a moon 
lain 1 op up dose. And interchangeable 
locusfhg screens to help make focus 
pg easier and your shots sharper 
Drop by an Olympus dealer and hold 
one ol Our cameras ih you* hands. Let 
yo . ■ mind wander. Think aboul lhai shoi 
yi >u !“ nk you can't get. 

O' yes you can, with an Olympus. 

W r iic for descriptive literate rtt: 

OLt MRUS, Woodbury New York 11797 



OLYMPUS 

: fns'esit selling compact SLR 

r ■ I w ote world dan 1 be wrong 







One of a kin 



Where others rush through life, he knows when to 
reflect To enjoy He smokes for pleasure and satisfaction 
He gets doth from the Dlend of Turkish and Domestic 
tobaccos in Camel Filters. Do you? 



18 mg m" 1.2 mg, nrcoririB av, per cigareire. FTC Repfiri AUG 77. 



I'isffh/ hi ►•hOioi. in.BV.xo i.o 



Warning . The SurgEon General Has Desermined 
That Cigarette Smoking Is Oangeraus to Your Health. 





Working model of the famous 
Flying Scotsman locomotive 
(left) leads a rival mini-train 
at Japan’s exposition 

A t first gl since, it looks like an 
overkill of miniaturisation: 
mi ul - locomotives pulling miniature 
coal cars. mint-trains being a am- 
bled in a niini-niura billing yard 
served by u mini-roundhouse, 

Yot such in thu- traditional Japa- 
nese reverence for the art of repro- 
ducing life in miniature — In every- 
thing from trees to steam engines — 
that an international fair featuring 
model locomotives held recently in 
Tokyo drew more than a million 
fascinated visitors during its nine- 
day run, 

Some SO different steam locomo- 
tives were put on exhibit, the proud 
possessions of dedicated model build- 
ers from as far away as Britain, 
Switzerland, Germany and Austra- 
lia, Several, of course, had been pain- 
stakingly assembled by Japanese 
craftsmen. Generally, the models 
ranged in scale from 1 i* to I/ll, 
and, as can be seen in theau photos, 
have an impressive power output in 
proportion to their *ize. Their ability 
to haul a full load of sightseeing 
adults and children around the fair- 
f 1 Ate 3-so turn to paa-s 30) 



Serious model; locomotive fanciers came from 
all over the world to allend the Tokyo mint- 
irain fair. Engines were assembled and dis- 
patched from a scaled-down roundhouse (be- 
low, right}. Power of the tiny locomotives 
amazed the grownup riders and brought 
great delight to the kids. Mechanical prob- 
lems (below) got plenty ol attention. 









Two Japanese model-builders prepare Grimly astraddle, Casey Jones may be 

steam locomotives tor a working display, headed tor trouble on the main line . . . 




, « , bat In reality his Santa Fe Chief is just straining under A load d passengers. 



M I M I-TR A1 N S { Cor>'.-n ped tr $ m p$ <jc 29; 

grounds made the little engines an 
instant hit with the throngs of spec- 
tators. Some may not have been 
model railroading buffs when they 
came to the fair, but they sure were 
by the time they left it. 

Crack trains reproduced! 

Reproducing a famous train is one 
of the high points of the model rail- 
road builder’s art, and "name" en- 
gines were much in evidence at 
Tokyo, Included were miniatures of: 
the American Atlantic EK-6, the Fly- 
ing Scotsman (Britain’s famous ex- 
press train ' , Sante Fe Chief, Sydney 
Express and the Japanese d£l. 

While the full-size counterparts to 
these trains all made their final runs 
years ago, visitors to the Tokyo fair 
were afforded the opportunity to 
hear (Jilt more “All aboard’* to steam 
accompaniment — though the hissing 
and c huffing were admittedly the 
soprano equivalent of the baritone of 
full-scale trains. 

Even riding astraddle, the sober- 
sided train buff could .feel a catch in 
the throat at the nostalgia of it all. 
For everyone else attending' — espe- 
cially the many kids— it was just 
plain fun. JW 




You can’t trust 
a machine 
to make a 
great knife. 



People make great knives. Machines 
can't, Each Schrade Old Timer is made with 
over 100 hand operations. And each hand 
operation is carefully inspected. For 
T"T a great knife you can trust. 

rar 

Schrade Cutlery Corp. r 
New York 12428. 



Old Timer 
by Schrade 
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Jogging 

Computer 

Gef ready for summer and make jogging fun 
in the privacy of your home with a new 
space-age indoor exercise system. 



It's a fact. You reach your physical peak at 
age 25 arid your menial - peak at age 40. From 
Ihen on it's downhill Bui it needn't be A SO 
year old who exercises regularly can be 
healthier and in belter physical shape than the 
average 25 year old. 

When you're physically healthy, you are 
alert and better able to handle stress. You are 
batter motivated and iusi plain happier. Jog- 
ging can keep you in good physical shape. 

THE ADVANTAGES OF JOGGtNG 

Jogging as a regular exercise has gained in 
popu larity beca use it does 1 hr ee (hi ngs for you . 
1) II improves the functioning ol ihe head, 
lungs, blood vessels and lymph glands, 2} H 
helps control your weighl without resorting to 
starvation diets, and 3) It is one of Ihe tew safe, 
strenuous exercises that creates the exertion 
necessary for good physical conditioning. 

A NEW JOGGING COMPUTER 

There is now a new. fun way to jog, The new 
JS&A Computer is a solid-state system tnai 
lets you jog in place in the comfort of your own 
home, n s fun, easy to use and convenient, 

You simply set the distance and pace you 
wish to run and press the start button. An 
audible beep tone sounds and you jag in place 
to its rhythm Each stride is registered on a 
large LEO readout In the control unii so you 
can see how far you've run. 

You jog on a largo pad with sensors which 
register each stride. The pad is designed to 
feel like grass or safl eanh so you can run 

eilher barefooted or with gym shoes. The idea 
is to gradually increase your distance and 
Speed each day to build up your endurance 

Getting yoursell to start jogging is often the 
hardest step. That is why Ihe JS&A Jogging 
Computer is an ideal system for both the 
begin ne r a nd the experienced jog ge r. 

FOR THE BEGINNER 

The first time you sfep on the Jogging Com- 
puter, you run at a pre-selected pace and 
distance for approximately five minutes (A 
chart will show you which speed to select 
based> on your sex and age.) You then take 
ybur pulse rate for one minute by touching 
your wrist. The pulse/rate chart determines 
the settings and distance you should run the 
next time you jog. 



The JS&A Jogging Computer is a total system 
of physical 1 fitness and conditioning. 



You could be in poor, average or good 
shape, and this simple five minute lest will 
accurately tell you, Start ihe jogger at the dis- 
tance indicated on the chart, and gradually 
build up a h cite each day . In just one week you 'll 
notice the difference, (eel great, have greater 
e nduran ce , and you won - \ tire as ea sily That i s 
what's SO 1 nice about the system how easily 
and quickly it puis you into better shape 

FOR THE EXPERIENCED 

ft you jog regularly, you know the many 
benefits of jogging But you atso know the dis- 
advantages- all overcome by owning a Jog- 
ging Computer. For example: 

Forget about Ihe ritual You wake up early, 
drive to your favorite indoor hack, change 
clothes, and you're ready to run With the Jog- 
ging Computer. |ust step out of bed and start 
running, The time you save in preparing to jog 
can be substantial. 

Forget about the boredom Running around a 
track can be quite boring And it you count 
Japs, how many times have you lost your 
count? With the Jogging Computer, you can 
forget about counting, as the unit does il auto- 
matically for you. You can concentrate on 
problems Or take flights ol fancy-all white you 
strenuously exercise. 

Forget about the weather Even in summer, 
there are days when you can't jog outdoors. 
And in a daily exercise program, you must 
resort to the indoor track. Not so with the Jog- 
ging Computer It' s always there when you 

need it portable and ready to operate 
Forget about Jogger's heel If you've run on 
indoor tracks, you know the pain of jogger's 
heel caused by leaning in around those 
curves. Jogging in place is easier on your 
whole body and eliminates ibis common jog- 
ging problem. 

BRING IT ANYWHERE 

The Jogging Computer is powered by four 
1 C ' celt batteries and requ ires no AC powe r so 
it goes anywhere - on ygur patio, in the garage 
or basement, or at your oflice. The control unit 
can be propped up with its built-in easel or 
placed on a wall using the four fool expansion! 
cord It's portable, so alter you've run a few 
miles, just turn it off a nd put il away. There s no 
Jarge exercise device to take up space. 



QUALITY THROUGHOUT 

The JS&A Jogging Computer is all solid 
state, and the I7"x 22" pad was pre-tested to 
take years of constant, hard pounding under 
all conditions. Service should never be re- 
quired , but 1 1 anything ever does go wrong. 
JS&A's service-by-mail center will have it re- 
paired and back to you in a matter ol days, Be 
assured that wg stand solidly behind our prod- 
uct's quail ly, construction and design. JS&A is 
America s largest single source ol space-age 
products We've been in business over a 
decade -further assurance that your modest 
investment is welt protected. 

We suggest that you order (he JS&A Jog- 
ging Computer and use it for 30 days Jog 
each day when you get up in the morning or 
before dinner. Enjoy Ihe thrill of feeling your 
endurance build. Experience Ihe convenience 
and lun. See how much better you tael and 
how much sharper you think. Than after 3b 
days, measure ygur progress If you don't find 
the JS&.A indoor jogger a convenient and tun 
way to stay trim and healthy, then return your 
unit for a complete and lull refund including ihe 
13.00 charge for postage and handling You 
can't lose. 

Simply send your check for SI 49*95 plus 
$3.00 postage and handling (Illinois residents 
add 5“t sales tax) lo the address below or call 
our toll-free number. By return mail, we will 
send you ihe complete jogging computer sys- 
tem with instructions, charts, personal score 
card and a one year limited warranty. 

Si art today on an organized physical fitness 
program using the latest in solid -slate, space- 
age JechnoJogy Order your JS&A Jogging 
Computer at no obligation today. 




NATIONAL 
SALES 
®X GROUP 



Dept. P M One JS&A Plaza 
NfortShb rook. III. 60062 (3 1 2 ) 564-9000 

Call TOLL-FREE 800 323-6400 

In Illinois Call ...... (31 2) 498-6900 

©JS&A Group, Inc. >1970 
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Permanent shelf liners 



Scrap vinyl flooring cut to size 
makes permanent, easy-to-clean 
uheEf and drawer liners. Gluing or 
stapling liners in place is optional. 

— E.V* Reyner 

Simple garage door lock 



Foil burglars and stray garage- 
door opening signals with a no-coat 
lock. Bore holes through track at 
bottom of door just above roller 
and insert spike or metal rod as 
shown. For maximum security, do 
both sides of door .— Theodore A . 
jQhng&Tt 

Vacuum finds lost parts 

It youVe dropped a contact lens, 
screw or other small item, you can 
And it easily without hunting for 
hours. Place an old nylon stocking 
securely over the suction end of a 
vacuum cleaner hose and vacuum 
the floor The suction will force the 
lost item against the nylon, — Har- 
vey Muller 
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Jut there are times when yon 
lave to break the rules. Like 
vhen you book onto something 
>jg, or make a fast tack on a windy 
lay. 3M Brand Liquid Carpet is for 
imes like those. 

Liquid Carpet is a one part 
atex and rubber-particle coating Y< 
ipply it with a brush like paint. It d 
o a tough, texturized , non-skid 
surface. 

Because it's much thicker 
ban normal paint. Liquid Carpet 
1 3 so deadens sound. It feel s soft and 
esilicnt to your feet. 

Skid -resistant Liquid 
Carpel works on just about any 



raes 



surface that gets slippery when wet — 
wood docks, fiberglass boat decks, 
aluminum boat interiors and other 
metals, even on concrete. 
Around the home, Liquid 
Carpet is ideal for steps, walkways, 
decks, patios, porches and pool areas. 
Liquid Carpet is available in 
grey, blue, green and red— in quarts 
and gallons wherever quality marine 
products are sold. 
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Driving the 

Mazda RX-7 




Under that sleek hood whirrs a refined ralary that'll deliver a respectable 23 mpg! 



FIRSTHAND REPORT 

by John Linkletter 



EDITOR 




F irst thing you notice is that it 
looks something like an airplane 
with its hood sloping down to meet 
an upswept air- scoop enclosure. And 
the rear glass hatch completes a 
‘'greenhouse” that suggests a plane's 
canopy. 

You begin to feel like a teen-ager 
as you climb into the sleek, gleaming 
red RX-7. You slide behind the 
wheel, into the bucket seat rakishly 
tilted aft and comfortably melded 
around your body. You give the key 
a flip, and the rotary engine hums 
quietly. 

Ahead are the gymkhana pylons. 
Your hand slides to the shift lever. 
The shift moves smoothly, ever so 
smoothly. You tromp the accelerator. 
And the engine dies. 

Of course, they're all still watch- 
ing and, as you find you’ve blun- 
dered into third gear, you're sudden- 
ly middle-aged again. You begin to 
wish somebody else were in the RX-7 
at Toyo Kogyo's Miyoshi Proving 
Ground in Japan, 

Rut things get better, lots better. 
After a successful sliding, screech- 
ing, twisting run through the gym- 



khana, a number of low and high- 
speed laps around the triangular 
course and passes over torture tracks, 
you're sure of one thing: 

This new Mazda RX-7 is a great 
Japanese dream machine. It's the 
kind of car that becomes a love 
object, the center of a cult 

The RX-7 Is a two-seat sports car, 
built by Toyo Kogyo and * "exclusively 
developed around the rotary engine 
to take full advantage of the rotary.” 
Aimed at the under-$5 crowd, it's for 
a driver who w r ants a real sports car, 
but previously has had to settle for 
simply a sporty car because of price, 
Toyo Kogyo plans to have it in UJS, 
showrooms on May 1 for under 
$6000 for the standard model (and 
about $000 more for the GS model i. 

But back to driving, In the passen- 
ger seat this time, I watch the dial as 
a company driver zaps the RX-7 
from 0 to CJ0 in slightly more than !) 
seconds. (In other tests, company 
drivers have done it in 8,7 seconds, 
I'm told.) 



The same driver takes it on a 
gentle downhill stretch into a high, 
banked curve, and the needle moves 
up to about 140 mph. He suddenly 
drops the car into the inside lane, 1 
and 1 think the tires will roll out of , 
their rims. But the car barely tilts . 
off vertical. (Later, I learn that ■ 
a competition-proved Watt-linkage 
rear suspension plus front and rear 
anti roll bars on the GS model bring 
it so forgivingly out of a 'lateral 
acceleration" situation.) 

When I drive, almost as fast, 1 
note the good rear visibility through 
the big glass hatch. The up-front 
view is fine over the RX-7 h s dewn- 
swept hood. 

The dash is simple, actually a bit 
restrained, T he principal dials are in 
a r>nd ahead of the wheel, and there 
are just three (photo below). Under 
the instruments a warning light pan- 
el monitors eight functions: rear 
defroster, hand brake, coolant level, 
generator, engine oil level, seat belt, 
fPfoa se rum ro p.? ge 36} 




Wide glass hatch allows: good visibility to the rear: in all models 
it’s equipped with an electric defroster. The hatch swings up for 
access Id rear luggage deck (for which hold-down straps are 
available}. All glass in ah models is limed. 



Single pod in front of driver holds three instrument*: left: 
fuel gauge and water temperature gauge; center: tachometer 
with Inset voltmeter (lach needle gives voltage reading before 
the engine Is started); right: speedometer, odometer, trip meter. 
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hr 16-FOOT 
EXTENSION LADDER 

1 3-foot working length, Alflo- rung 
joints prevent twisting. Rat Vfo inch 
steps. 200 1b. rated [gad. 

U L listed. (Dili 6-2) jf'J 

$3799 

6-FOOT ALUMINUM 
STEPLADDER JLjffi 

Ideal for every household $ 1/ \ 
job. 225 lb. load fating. k .J ] 
U. L. listed (366) fA ]j 



REMINGTON 

LIMB 3 N TRIM 14-INCH 
ELECTRIC CHAIN SAW 

Cuts irees up so 28 inches in 
diameter. High pcrlormamCt? 2 H,P, 
motor. 14-Inch guide bar. Light- 
weight. Double insulated lor your 
safely. U- L- fisted- (7S7B2) 



WELDED FENCE 

Use It to enclose 
yard, garden, 
swimming pool t 
...36 inches flk. 

high. 50 feet w 

long. Double \ 

vinyl coated* s 

Rustproof. Won't 5j 
chip or peel. 

No rough edges. 
{132301-36-50) 



$49" 



S en,r % 



22-INCH CUT 

POWER PROPELLED MOWER 

Mowing's a cinch with this new model. 
Lift the handle. Front wheel power 
drive Immediately engages. Crass dis- 
charges at side. 3V? H P. Briggs 4 
^ Stratton engine. Four ad- 
j ustabl e wheel height set- 
tings — to 3 inches. 

A (260-8} 



sentry z:: VOU t :\ 

rjs&^^essk v 



$14449 



DISSTON 

CORDLESS SHRUB 
TRIMMER 

Non-stick coating on dcubEe-edged 
10% inch blade reduces friction. 
Prevents rust. Lightweight Two 
handies for easy control. Pcwerpack 
net included. (1035) & 



DISSTOfVT 

rechargeable 

POWERPACK™ 

For y&o with Dls-ston Power- 
pack™ operated shop and 
garden tools. Plugs into wall 
outlet to recharge, Snaps 
into look flOOO) 



Crescent 



10-INCH ADJUSTABLE 
WRENCH 

Knurl opens, doses Jaws fast. Thin 
head gets Into tight places. Drop 
forged. Chrome plated, (AC110VH) 

_ $659 



RECHARGEABLE 
CORDLESS DRILL 1 

Lightweight. Portable. High torque f 
makes It easy to drill all types of . 
material. Drives screws without f 
pre-drilling. Reverses to remove ■ 
screws. Trigger safety lock. f 
Chuck key stores in handle. j ) 
Recharging JMr ^ r - - ■ ■ — " f 

included. J I i: 

U. L listed. f 

(2003) | U*V I Lb 

$3488 U 



POWERLQCK® I 

16-FOOT TAPE 

Graduated in easy-to-read 
1 Bths on both edges of 
long-1 1 fa yellow blade. 
jjSfv Power return. Positive 
*v!A blade lock. 

\w| (PL3t6HWW) 



'«sr~' w wo 

arsr£55» 

SJS-rC” i 



M^rshandlaa, In liila Jdvartlaemenl. rs- avaJlaDle Inom pamcipalipg Senlry dealers oniy, OFfa* aspires May 27, 197B. T1 >b 4.SW Sardry daaiera own Iheir stores. They 
select lhair merchandlsa a net sal :helir own prices, There may be vjrlaflems in pro4uda, ava liable goamtitias and prices in (odwlduai sloras.. Senlry Hardware 
CctpOfattan, Cleveland, QNO 4411$. A ft- 7945 





ROTARY ENGINE REVIEW 





The RX-7 Wankei-type rotary engine, des- 
ignated the 12 A, has undergone many de- 
sign refinements to achieve goal of better 
mileage and longer life lor a rotary. 

DRIVING THE MAZDA RX-7 

(Cont fnyB d from 34) 

headlights and the high beam light, 
I find the steering Quick and 
responsive, without delivering much 
road shock to the driver, through the 
recirculating ball and nut steering 
system. 

As for workmanship, nothing 
seems rough or undone. However, a 
preproduction car is no proof of 
quality. If the production models are 



Retractable headlights pap up al touch of 
a switch. Retracted, headlights mold Into 
sleek, aerodynamic design of RX-7. Note 
air-dam spoiler ahead of front wheels. 

aa good, there will be no complaint 

The reintroduction of the rotary 
engine into the United States is not 
taken lightly by the company. "The 
future of the rotary engine in North 
America ia dependent on the RX-7 T J> 
aays Xenichi Yamamoto, Toyo Ko- 
gyo’s principal developer of the en- 
gine, “We will make every effort to 
make it succeed,' 1 

A lot of the effort has already 
been made. To strengthen the rotor 
housing, the company uses a new 
sheet-metal insert process. The in- 
terior chrome plating — against 
which the rotor spins — is now 
bo ntled to sheet metal to which the 
aluminum alloy housing has been die 
cast. Another advance is & new two- 
piece metallic apex seal to replace the 
earlier one made of a carbon mate* 
rial. It improves gas sealing and 
thermal efficiency, say engineers. 

The standard RX-7 will offer, 
among other niceties, four-speed 
manual transmission, power-assisted 
brakes, electric rear window defros- 
ter, steel-belted radials, AM/FM ra- 
dio and quarts dock. 

The GS model offers such extras 
as five-speed transmission, intermit- 
tent wipers, body side moldings and 
rear anti roll bar. Its options include 
automatic transmission, tilt-up sun 
roof and air conditioning, IW 



SPECIFICATIONS— 1979 MAZDA RX-7 



Englna 

Typ-a: Rptpry, t*0 rolais In tine, aluminum 
aMoy rotor hoUsirto. (Ort*d pressure IWd 
lubrication 

Displacement: 5-73 cc * 2 (35 0 CM. in. X 2) 

Shp (S rpm: TOO @ 6000 

Tortjue (S rpm: 1$S @ 4000 

Compression ratta; 9.4:1 

TrpOSiFiistipn 

Standard. Four-speed manual (S-apaml manual 
In G$ model). Ilcor lever, all synchronies h 
Hatton: 1st, 3.674:1 Rirveree. 3.542:1 

2nd. 2.517:1 Final drive rslln, 3 903:1 
3rd, 1.432:1 
44 h, 1 000:1 
(SI hi. 

Dpi ion al (GS model): Automatic Ihree-apsed, 
floor lever. 

Hal lot; lal. 2.458:1 Reverte. 2 101 :t 

2nd, 1.456:1 Final drive ratio, 3 909:1 
3rd. 1.000:1 



Hnkti 

Front; Powor diacs, 9- in. dha 
Rear: Power drums, 6 -In. dla. 

Dimension and weights 

Wheelbase: 35 In. 

Overall length: 169 in. 

Overall width: Base model. 05 
GS- model, 66 in. 

Overall height: 49 in. 

Curb weigtii; 4-spocd, 2150 lbs. 

GS 6-speed. 2365 lbs. 

GS aytomjitro. 2420 lbs. 

Capacities 

Fuel: 14.5 gel C-Odting aystsm: 9.5 qis, 

Oil: 5.5 qls. 

Mileage figures: 5-apced manual 

City: 13 npg. highway: 23 rnpci; eambined: 

23 mp 0 . {Nfll*: EP4. tosts we™ nol 
cprnplelcd in time For this chart. 

Our figures are Mazda sstimgfes.) 
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Mazda RX-7 version of rotary engine 
has two mlors. arranged in-line, each 
going through the Tour combustion and 
exhaust phases at each turn ol rotor. 
(Car's audio signal sounds lor shifting 
at £750 rpm.) Each rotor has Jwo tbree- 
electrodc sparkplugs Water-coated en- 
gine uses 87- octane unleaded gasoline. 
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78 FORD COURIER 

A tough way to go truckin’... 



The 78 Courier is coming on strong with the best 
gas mileage ratings of the four lop-selling 
compacisi The biggest engine option in its class? 
And hot options, like a 7-foot bed! 

1. Great gas mileage. 3 a/29 MPG> That's the 
best gas mileage ratings of the four top-selling 
compacts! With standard r.8 litre engine and 
manual transmission, the ERA estimates 39 mpg 
highway. 29 city. (Slightly lower in California.) Your 
mileage may vary due to how and where you drive, 
truck's condition, and optional equipment. 



Z. Biggest engine In its class. Courier's 
optional 2.3 litre engine is the largest engine 
available in any compact pickup. 

3. Super interiors. For 78, Courier's XLT 
option offers a stylish exterior plus an out- 
standing level of interior comfort for a compact 
truck. 

And in 78, Ford continues to offer the popular 
Free Wheeling Courier option. A tough machine 
that gives you everything from Accent Tape 
Stripes to Cast Styled Aluminum Wheels. 
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THERM GARAGE 



CAPSULE REPORTS ON NEW AJTO 
PRODUCTS By THE EDITORS 



Fantoelt pulley tensioner 

[f you've over Wrestled with yotir 
car's fa n belt pulleys in am effort 
to fret the proper tension and align- 
ment, you needn’t worry about it 
any more. 

Metrifaat makes a belt tensioner 
that works on a screw-jack princi- 
ple. Bet it between two pulley* or a 
pulley and a hard place, twist the 
screw with a ;t j. -incli npen-etnl 
wrench, and you're in business. 




Bell lens I oner work* like a icrew lack. 



Several slip-off extenders make the 
tool ideal for working in }>oth tight 
and roomy plates. 

Best thing about it is that it 
frees both hands for positioning 
and tightening your alternator, 
sircond it ioner compressor, power* 
steering pump, or whatever. 

The Instant Belt Tightener costs 
$12,95 postpaid from Metrifaat, 51 
South Denton Ave,, Hyde Park, 
N.Y. 11040,— M.L. 




Miracle lube 

Here's a new penetrating lubri- 
cant spray that goes cm as a liquid, 

then dries onto metal, wood, or 

plastic surfaces. 
You can use it 
as a penetrating 
oil, to lubricate 
or to protect. 

It's great for 
Loosening rusty 
bolts, keeping 
corrosion off 
battery termi- 
nals, lulling 

sliding seat 

trucks and door 
hinges, plus him- 
v«rgnf)lt lube, deeds of other 



uses around your car and home. 

The spray, called simply 707, 
can't stain, is non-flammable and 
static-free, repels lint, is dripless, 
and works in temperatures from 
450° to minus 95° F, It contains 
no petroleum, silicon, or wax. It 
doe*, however, contain a solvent. 

The spray is available nation- 
wide, or directly from the 707 Co., 
TQN Industries, Inc., 405 Lex i Tig- 
ton Ave., New York 10017. Post- 
paid prices are S3. 45 for the fS-oi, 
aerosol can or $6,95 for the 1 5-oz. 
pumper. Hulk amounts are avail- 
able up to 55 gallons. — M.L* 

Mentholatum’s new Baracaide 

Any mechanic who's used HL water- 
less” band cleaners knows they 
smell funny, leave an oily residue, 
and dry out your skin. 

Mentholatum took all these hand- 
icaps (whoops) into account in 
developing a new hand cleaner 
called Baracaide. It uses no sol- 
vents, so it can’t dry out your skin. 
Nor does it smell. And it leaves no 
oily feeling. Microencapsulation re- 
leases the cleaner wet. or dry. Bara- 




Hand cleaner thal'i kind to your hands. 



caide also contains a skin condi- 
tioner and barrier cream. So rath- 
er than being harsh to your hands 
it's said to be beneficial. 

The ’-.th-oz, tube costs $LB9 at 
most auto stores, and other sizes 
are available up to 40-lb, tubs. For 
more information, write the Mcn- 
tholatum Co., Baracalde Div., 1360 
Niagara St,. Buffalo, N.Y. 14213. 

— ALL. 

Electric fan is no drag 

This real etmd setup is not only 
more efficient. but hns many lesa- 
obvious advantages over traditional 
belt-driven automotive fans. Ther- 
mostatically activated, it controls 
engine temperature ivith much less 




Flex-A-Life Ian saves engine power. 

engine drag than is caused by con- 
ventional fans. We installed one in 
a Cnmaro with 305-cu .-in, engine. 
In our car, the fan shut off at 15 
to 20 mph after which the natural 
air flow through the radiator gives 
enough cooling. 

During operation, the motor 
draws only 1/tith hp compared to 
5 to 17 for a belt-driven fan. The 
unit provides three added benefits: 
easy access for belt changes be- 
cause the conventional fan is re- 
moved. prevention of costly dam- 
age to water pump bearings some- 
times caused by bent fan blades, 
and no loss of antifreeze due to 
overheating when the engine is 
shut off — the fan keeps running 
until radiator temperature drops 
below 205 degrees. 

The Unit took us just an hour to 
install, since instructions are pre- 
cise, and all parts are in the kit 

The $70 unit is made by the 
Flex-A-Lite Corp., 5915 Lake Grove 
Ave., SW, Tacoma, Wash. 93499. — 
JAL. 



Old 97 returns 

If you lived through the golden age 
of hot rod ding, or if you've ever 
fooled with Hothead Ford V3s, you 
have to have a soft spot for 'Old 
97, H the Strom berg 97 carburetor, 
And now you can 
■ , get this ceramic rep- 

1 ,f lica of the 97, It makes 
a great pencil holder, 
Tw . or perhaps a vase. 

In an antique gray 
glaze it costs $5, and 
in gold leaf it f s $10, in- 
;• 11 , r 'T eluding tax and ship- 

BW ping. From House of 
Leslie, Box 82G-PM, 
Bind Valley, Calif. 
Old 87 curb, 93065. — M.L. 
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Oldsmobi le wagons work like 
wagons With the quality ride 
you expect from Oldsmobile. 



i 





Custom Cruiser: full-sized 
for families who need room 
and want even more luxury. 

The full-sized Olds Custom 
Cruiser has plenty of loading 
room inside, practical dimen- 
sions outside, and comfort all 
around plus the luxury you'd 
expect to find in a full-size 
Oldsmobile. With a ride that's 
all Oldsmobile, smooth, solid, 
serene. And you can expect 
good fuel efficiency, too. EPA 
estimates are 22 highway, 15 
city and 17 combined with 
standard 350 V-8 and automatic 
transmission* (Estimates are 
lower in California.) 



Cutlass Cruiser: for young, 
growing families on a budget. 

Now you can discover that great 
Cutlass Feeling in a wagon. 
Cutlass Cruiser is a whole new 
size that looks and feels like a 
Cutlass, but loads and carries 
like a wagon . And it has a short 
turning radius, a new chassis 
and suspension and a quality 
Oldsmobile ride. And good gas 
mileage, too, EPA mileage 
estimates are 25 highway, IB city, 
21 combined with available 260 
V-8 and automatic transmission? 
The best V-8 EPA gas mileage 
ratings of any mid-size wagon! 
(Engine not available in 
California . ) 



t-Tui'ser 



Test drive the Custom Cruiser 
and the new Cutlass Cruiser at 
your Olds dealer's, and discover 
the working wagons with the 
quality Oldsmobile ride. 

*Your mileage depends on 
how and where you drive, your 
car's condition and equipment. 
Cutlass Cruisers are equipped 
with GM engines produced r 
by various divisions. See l . 

your dealer for details, T 



Can we build one for you? 



There's a lot of News in Olds today 



m 
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Holding court 

I took my 1971 Oldsmobile Toro- 
ntido for a routine automatic trans- 
mission fluid change , The service- 
man told me to use Type F fluid 
because of the age of the transmis- 
sion,. Hr sags that alder transmis- 
sion# work better and require less 
maintenance with Type F fluid 
than with Dexrtm or Derron If, 
recommended by General Motors. 1 
wrote Qldsmobile. A representative 
stated unequivocally that / 
continue using Dexron or Herron 
IL Please arbitrate. — Bov. A. 
Srotherson, Erie, Pa, 

The difference between Type F 
and Dexron ia in the fluids’ fric- 
tional characteristics, Dexron and 
Deni-on II allow some slippage — - 
Type F fluid doesn't allow any. 

Is the transmission serviceman 
saying that clutch failure has taken 
place? If he isn't saying this, then 
his advice i& not logical Using 
Type F fluid in a transmission that 
requires Dexron or Dexron II can 
cause clutch- plate failure. 

Super snooper 

if use a 1977 Ford Super Cab pick- 
up to deliver travel trailers , The left 
rear brake, including the drum, 
showed complete wear five months 
after purchase* The right rear 
6mfre alirjM’ed little wear. It cost 
$£()0 for repairs. 

Si ►* months after repairs were 
made, ivoiddn't you knmv it — AO me 
problem. The left rear brake wax 
badly worn, and the drum was 
ruined, but you could still read the 
printing on the right-side linings. I 
contend there's an inherent mal- 
function, but the dealer softs there 
isn't. He insists that the only cause 
for this problem is a. parking brake 
that hangs up, and this has been 
discounted* Please investigate. — A', 
IV, Cole, Mason City, Iowa. 

I did some snooping, end it leaves 
me wondering what the deafer 
means when he says the parking 
brake has been “discounted," Since 
1075, the parking brake adjustment 



procedure for 1$?S-T7 F-250 h s and 
F-SSG’s has been revised several 
times to try and resolve premature 
rear brake lining wear. The cur- 
rently accepted method, which you 
can do yourself, is as follows tan 
alternate method requires a special 
brake cable tension gauge) 1 

■ Release the parking brake. 

■ Lift the truck by its axle and 
remove the left rear brake drum. 

■ Measure the clearance between 
the cam plate and operating level 
on the forward side of the anchor 
pin, and adjust the equalizer nut 
until there is .015-inch clearance 
between the two. 

■ Lock the equalizer nut. 

There are two other conditions 
that will cause premature brake 
lining wear. If the return springs 
on the left side have lost tension, 
the linings won’t release properly. 
Neither will they release properly 
if there is a restriction in the hy- 
draulic line serving the left rear 
brake. 



History lesson 

My problem concerns the automatic 



choice system in a 1973 AMC Hor- 
net station wagon with a sir- 
cylinder engine. During the last 
cold spells the choke failed. / 
r^t?i!Oi 5 £ri the carburetor and disas- 
sembled the choke, I did a thorough 
cleaning fob cm both the choke arid 
pipe that goes from the exhaust 
manifold to the choke housing. / 
found some water in the housing, 
but that was all, When the choke 
was reassembled , it worked to per- 
fection — for a day , Help I Please ! — 
Eric Tr Ross, Rolling Meadows, IU. 

No sooner asked for than done. 
The “pipe” you mentioned looks 
innocent, doesn't it? Rut it's about 
as innocent as Benedict Arnold. 
The pipe (heat tube) has the job of 
transferring hot exhaust gases to 
the choke housing, where gases 
cause a thermostatic spring to lose 
tension and release its hold on the 
choke plate. When a hole develons 
in the tube Often just a pinhole 
you can hardly see), cold air mixes 
with hot exhaust to form condensa- 
tion. This is a primary cause for 
automatic choke failure. It is also 
one of the least suspected reasons. 
ho replace the tube and dean out 
the housing again. This should end 
the trouble. 



Hamit 

/ have a 1977 Dodge 3$Q Ram- 
charger SE How do / grease the 
constant velocity universal joint at 
the output side of the transfer rose 
without dropping the drive shaft ? — 
L.W. Gilpin, Newfoundland, Pa. 

As far as 1 can tell, you 
can't , . . at least I couldn’t when I 
tried. Quarters arc too close and I 
couldn’t get a gun on the fitting 
{PIS . IM t urn jo png* 42) 



Plugging 

along 



ICAPCAR£ 




Oul of sight 
is often out of 
mind until the 
1 rouble starts. 

Good examples are 
manual transmissions, 
fra often forgotten 
that they need a full 
shot of lubricant, low 
lube level causes gears 
(o stick (hard shitting) 
and noise. If the lube 
level drops from one check to 
next, suspect a problem such as a 
loose cover or a damaged gasket, 
a damaged seal or retainer, gr it could be 
a loose countershaft. The level should be 
to the bottom of Ihg filler hole and It is 
checked by removing the Idler plug on 
the transmission case. 



DRAIN 

PLUG 
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Warning r The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous toYour Health, 



Kings. 17 mg. "wf r ] .3 mg. nicotine; Longs, 13 mg,. J, tar' 
1 ,3 mg, ricDtinfl av r per ctgarcue, FTC Report Aug, 77 



The most 



No wonder its America’s! menthol 
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without dropping the shaft. 

It might come hh & surprise to 
some Rameharger owners (even tn 
some Dodge service people) that 
there i« a grease (Itt t jjut on this CV 
joint Dodge models generally don't 
posseMM grease fittings on U- joints. 
In the Ranicharger, though, the CV 
joint at the output side of the 
transfer case going to the front 
drive axle is fitted with a rubber- 
tipped plug that has to be removed 
to uncover the fitting. Apply grease 
when you lube the chassis, 

Lucking out 

The muffler on my son's 1976 
Toyota Corolla had to be replaced, 
so he brought the car to the dealer , 
The new muffler coat Jit hi $71. Two 
days later my neighbor fold me the 
muffler in her 1975 I Toyota Corolla 
had to be replaced. I told her it 
would cost $71. / ended up eating 
my words. She took the car to a 
different dealer, who replaced the 
muffler for nothing. 1 called the 
local Toyota consumer complaint 
department and explained the sit- 
uation , My son got his $71 back . 

The kicker to all this kappened 
soon after with my 1976 Toyota 



Corolla w Af $ 0,000 miles „ the muf- 
fler went had. J culled Toyota and 
teas told to take the rail to the 
dealer twine one as my son's). The. 
muffler was replaced without 
charge. Evidently, Toyota has run 
into a batch of defective mufflers 
and decided to do the right thing . — 
Adolph Kraut, New Hyde Park, 

You got lucky, Mr. FaherLy, who 
works in the company's customer 
relations department, told me that 
there is no "batch of defective 
mufflers,’' He states emphatically 
that mufflers in Toyotas exceeding 
the 12'month, 12,000-mile warranty 
are not being replaced free of 
charge, lie explains your situation 
as "probably a good will gesture" 
by the company. 

Cover story 

The engine cover in our new Chev- 
rolet V'erua Vat leaks a large quan- 
tity of air at the seals, because the 
cover doesn't fit properly. The air, 
extremely hot r comes from the en- 
gine compartment , Other owners of 
1975 and 1977 Chevy and CMC 
trans tell me they have the same 
problem. Oar dealer has no solu- 
tion. W7i erf's up? — WJ. Sapp Jr. f 
Green Cove Springs, Fla. 




Yolcka! Zerka 



How would you 
Jlhs it If someone 
squirted din into 
your plumbing? So why 
do it to your cars ball 
joints, which depend on 
cleanliness for long life? 

Attaching a grease gun to a dirly 
zerk tilting and then pumping 
grease into the ball joint also 
pumps in grit the i will harm (he 
highly polished machine pans. 

That's why we oiler 

you ihl& reminder: 

Wipe oh the 
zerk 
liftings. 



ZERK 
FITTING 




You'll do a faster, better glazing job with 
Elmer's' Glaze-Tuff™ acrylic latex glaz- 
ing compound. Because its fast-drying 
formula goes on smooth and easy 
straight from the can. At temperatures 
as low as 4Q°E 



Unlike conventional putty, no “roping" 
or warmup is needed. And Glaze-Tuff 
dries to an incredibly tough, flexible 
finish that resists shrinking and crack- 
ing, It actually forms a chemical bond 
with glass, wood and metal. 



The conventional putty "pulied out" dur- 
ing first-time application, so it required 
additional work. Elmer's Glaie-Tuff 
goes on dean, white and new 
looking. And stays that way, 
even without paint. 



Elmer s. When results count. 
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The Dry Look' pump leaves hair feeling 
as soft and natural as it looks. 

The Dry Look gives you more than a great look It leaves your 
hair feelin g soft and natural, too — not stiff. The Dry Look 
in pump spray or aerosol— with a formula that's right for 
your hair, Get The Dry Look . . . and don 1 1 be a stiff! 

©TW GhincConspofly, 197B 





At this point, nothing, Chevy 
shop chiefs I've spoken to arc 
nvvnre of the problem, but n compa- 
ny service bulletin h&n not been 
issued to correct it — not yet, any- 
way. We tried a method that seems 
effective. Get some '4-inch foam 
weatherstripping at a hardware 
store and glue it down over the 
joint using rubber cement. Unfor- 
tunately, the weatherstripping will 
be destroyed when you remove the 
cover, but I see no other way. 

I'll be happy to pass along other 
corrective methods you readers 
may have. Please write. 

Solving the 4 un&olvable* 

f Jmvff n 1977 Ford Granada with a 
302-cu.in. engine, and only one 
problem. It waken a rumbling noise 
at a steady &0 to miles per hour. 
Two dealers told me the problem 
can" l be solved — "live with it,” they 
say. Tiro of my friends — one with a 
Mercury Monarch f same engine ) 
and the other with a Granada 
{same engine } have the same 
complaint. What’s the trouble ? — 
John A. Gran, Gibsonia, Pa, 

If the car is equipped with 
airconditioning, the noise lb prob- 
ably being caused by air-condi- 
tioner compressor movement be- 



cause of weak brackets. New brack- 
ets for the 302 and 351-ciL-in, 
engines have been rel eased. Tell 
your dealer to see service bulletin 
129 (2/24/77), 

If the car is not equipped with 
airconditioning, the noise can 
usually be eliminated by installing 
two vibration dampers (part No. 
D3VY-4A263AI on the transmit 
sion extension housing, as outlined 
in the same bulletin, 

Cnp off your day 

Here's a good tip from Stuart 
Cooper, Rhinebeck, N,Y. He sug- 
gests that PM readers could save 
some money with this simple idea 
just as he did. recently. 

“Write your wme t address and 
telephone number mi the inside of 
each of your hub caps or wheel 
covers, That way if you lose one 
when you hit a hump or one pops 
off from not being seated properly, 
you have a chance to get it back, I 
happened to be lucky and one of 
mine was found by a thoughtful 
pc rsum who took the trouble to call 
me. With the cost of wheel covers 
and hub raps these days, it con jmif 
to take the time to put some 
identification on these parts." 

Thanks, Stu, 



SERVICE TIPS 

■ According to the Automotive Parts 
and Accessories Assn., 10 stales prohibit 
the operation of a vehicle in which front 
windshields are non I ran s parent, i elec- 
tive or both. The fine Is stilt, so check 
the law It you live in or plan to drive 
through one of these states. Colorado. 
Florida, Kansas (as of July 1). Mary- 
land, Nebraska, New Mexico, Ohio. Tex- 
as, Utah and Virginia. 

■ It your new Quick, Cadillac or Olds- 
mobile is experiencing a vibration prob- 
lem, it may have excessive pinion Hange 
wobble (hat can be corrected by install- 
ing a damper package kit (part No, 
6263010). 

■ Do you have a problem with the 
headlamp doors in your 1977 Ford, 
Mercury or Lincoln opening alter I he 
car's been parked a lew hours? H so, 
one ot the "Y" connaciors (part No, 
383014-5) has probably sprung a leak. 
The connectors are in the eng Ira corn- 
partment on the lefl-hand side of the car 
in the outlet hoses from the lett-hand 
headlamp cover control motor. Iff 



GOT A PROBLEM WITH YOUR CAR? 

Just ask Mart about it. Send your question 
to the? Car Clinic. Popular Mechanics, 224 
West 57fh St., New York, N Y. 10019 While 
letters canrupt be answered rndividi/eHy, 
problems that ere of general interest wJ|| be 
published in Efrc column. 
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Tite Cnrysler UL 
Enough power to free your spirit. 



The tacts speak far themselves. 

Chrysler^ 265 stern drive engine turns 
out more horsepower under 450 
cubic Inches than any stern drive en 
gin© built by Volvo, OMC or Mercury. 

When that nomonsense loot is 
coupled with the revolutionary Chrysler 
"000" drive unit, you have an 



engineer's dream come true 

The " 300" offers a patented sell- 
energizing clutch that mokes gear 
changes go practically unnoticed 

Dual hydraulic power irinn/lrlt 
cylinders provide control you may 
noi have thought possible... until now. 

All Chrysler Stern Drive engines (the 



195. 240 & 265 hp. gas or 105 & 130 hp. 
diesel) are Ihoroughly dynamometer 
tested 

Far more information on the benetils 
of "Chrysler Power, "contact Marine 
Division. Chrysler 
Corporolion, P. O. Bax 1, 

Marysville, Ml 48Q4G 
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loss a coin 

. . . make a decision or test 
your ESP with PM's binary box. 
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N ext time you have one of those 
tough decisions to make, don't 
reach for a quarter to flip. Reach for 
our electronic coin-toss instead — it's 
more entertaining'. 

Touch a finger to the two metal 



points labeled “toss." That flips the 
coin and determines the outcome, 
Then touch the “look” points to 
see whether the "heads” or "tails” 
light-emitting diode turns on. The 
circuit is designed so that it is 



an absolutely even &0-50 chance. 

If a friend claims to have ESP* 
let him predict which LED will 
light. If he's right more than half 
the time over LOO or more trials, he 
just may have some psychic powers. 

If you need random numbers for 
a game, let the circuit generate them. 
They!] be binary, of course; call 
tails 0 and heads 1. Operate once for 
a 0 or 1, twice for a number from 
0 to 3, three times for a number be- 
tween 0 and 7, and so forth. (If you 
want a 1 to 10 result, operate four 




Complete circuit, ballary fit Inside mini- 
box. Elect roly tic capacitor hat been 
eliminated in linsl design. 



times and throw out 0000 or any- 
thing over 1010.) 

The circuit uses an astable multi- 
vibrator (digital oscillator) to 
vary the heads-or-tails condition, 
and a flip-flop to store the condi- 
tion given by the multivibrator, This 
alone wouldn’t produce a fair toss, 
however, because the multivibrator's 
duty cycle (amounts of time spent 
in high and low states comparative- 
ly) is unlikely to be exactly 50-50, 
Consequently, the circuit is wired so 
that the flip-flop h is state is changed 
once for each fyll cycle the multi- 
vibrator goes through, and its fre- 
quency is constant. The touch-points 
are pairs of exposed contacts (heads 
of am all bolts for simplest construc- 
tion)* When they’re touched, a tiny 
current is passed through the skin 
to turn, on the multivibrator or to 
read out the flip-flop state to the 
appropriate LED* 

All parts except LEDs (use any 
rated for £0 milliamperes or more) 
are specified on the schematic. 
Gates are CMOS quad two-input 
AND and NAND, four gates to a 
chip, as shown. Note that each chip 
is connected to supply and ground, 
The capacitors are small ceramic 
discs* 

The binary box is available as a 
complete kit for $9,95 postpaid (or 
$2.50 postpaid for printed-circuit 
board alone) from LAT Enterprises, 
Box 12, Meucham R ranch, Elmont, 
N.Y. 11003* m 
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1979 Mustang is an ail-new car thai'H be quick off ihe line with ill lurtoo Four. 



Third edition Mustang 

The sporty new Mushing ill (see 
artist's concept i Ford will bring out 
this fall will come in two versions, 
fastback ami a notchback. Wheel- 
base will be an even 100 inches. 
Mercury will offer a takeoff of the 
same car. The L-M version will be 
dubbed Capri II, Both cars will 
have Michel in TRX radial tires as 
standard on the performance mod- 
els, Ford is counting on these cars, 
to quote a company source, “to really 
stick it to ,h Firebird ( Pontiac i, 
Starfire (Oldsmobile ) and Skyhawk 
i Buickl- 

Ford developing new engines 

Suppliers working with Ford on de- 
veloping new engines for smaller 
cars say the company will rework 
or scrap every engine in its catalog 
over the next five years. If any cur- 
rent engines are continued, they 
will be used in vehicles other than 
automobiles. Ford isn't expected to 
get into anything very exotic in en- 
gines, although there could be a VS 
version of the firm's dual displace- 
ment job. The new line will include 
a downsized V8 and, later on, at 
least one and possibly two Yf>s 
The power plant to watch, how- 
ever. is the turbocharged, 2.3- 1 iter 
Four which will put out 147 hp vs, 
the normal 101, In the Mustang/ 
Capri, projected mpg will be 23 
combined (EPAh Projected per- 
formance will be incredible with an 
ti-second 0-to-60 time, which lops a 
full second off the 9 seconds for the 
302 V8. When the cars go on sale 
with this engine in August, Ford 
will be able to check, in the field, a 
power plant that's been a dream in 
the engine lab and on the lest track. 

DD engine still in running 

Speaking of the dual displacement 
engine, don't kiss this idea off tie- 
cause Ford has back-buniered the 
six-cylinder test engine it was work- 
ing on for a trial run in a '78 light 
truck. (The DD cuts down on the 
number of cylinders. In Line as the 
engine culls for less power, thereby 
saving on gus, ) Ford hasn't kissed 
off the idea, although the company 
has switched its development work 
to a VH. Ford knows more about 
the DD than the other companies 
because it was in the field first a ml 
put a bundle into trying to work 



the bugs out. Ford just wasn’t sat- 
isfied with the kind of fuel savings 
—little over five percent — it was 
getting with the experimental en- 
gines, But Ford isn't the only com- 
pany working on the DD, GM and 
Chrysler have both lab and in-car 
versions of the engine under test 
and, given enough time, engineers 
believe the DD ia a promising pros- 
pect for cars of the future. 

Ford 'bigs 1 drop to 114 in. 

GM was supposed to be in deep 
trouble when it reduced the size of 
its big cars two years ago. The cars 
were smaller and more expensive 
than the old intermediates. How du 
you convince the customer to pay 
more for a one-scoop ice cream cone 
if you, offer two scoops for Jess 
money? GM did just that and the 
downsized cars were a smash suc- 
cess, Come the ’70 models, Ford will 
be in the same position GM was in 
two years ago and Ford has its 
fingers crossed that the outcome 
will be the same. Ford's big ma- 
chines will drop to a lH-inch wheel- 
base for ’79, down from 121 snd 
124 inches this year. That's four 
inches shorter than some Ford mid- 
she cars. 

At least one of the models will 
have single rectangular headlights, 
instead of the big saucer lights that 
have been a Ford trademark. Insid- 
ers who have seen the cars say the 
tailiight treatment is similar to 
what Chrysler has on Cordoba. 

Second downsizing at GM 

Next downsizing of GM's big cars 
won't be as dramatic as the first 
go-round, The cars will come down 
another 500 to 600 pounds in 
weight, but they won’t show it to 
the extent the first trimming did 



compared against the previous ears. 
The C cars — Olds ’90 and Buick 
Electra — will shrink only 3 inches 
in wheelbase, to 11G. Same size as 
the present B bodies. The Bs — the 
big Chevrolet?! , Pontiacs, Buick Le- 
Sabre and Olds 88 — will tflfio Ipse 3 
inches. They will drop to a 113-inch 
wheelbase. These cars will be out in 
fall of 1982, as planned. There have 
been reports GM might try to leap- 
frog the '82 cars anil move them up 
two years, to fall of 1980, Don't be- 
lieve it. Not even GM has enough 
money to bring out completely new 
cars every three years. 

Body switch at Chrysler 

Chrysler Newport and New Yorker 
will switch to the intermediate body 
for 1979, but you will need a keen 
eye to detect that this is the same 
shell used for Monaco and Fury, 
The big cars will have new sheet 
metal up front, new quarter panels 
and deck lids in the rear. Sedans 
will be on a 117-inch base, coupes 
12 5 inches. 

Pinto keeping same wheelbase 

Not all cm’s are getting smaller. 
The new Pinto/ Bobcat, a.k.a, Erika, 
that Ford will bring out in 1 0H1 to 
replace Fiesta will be larger or the 
same size, depending on the point 
[ptousc fufttjo pagti 4&) 
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’78 FORD PICKUPS. 

TOUGH ALL OVER. 

Anew Ford Pickup is built lough from the ground up Ford s exclusive 
Forged steel Twin-l-Beam. extensive corrosion protection, big-cube 
V-8 options, all-welded cab, and double wall box are just a tew 
of the reasons 

But what makes a new Ford even tougher to beat are this year s 
new options like ■ Synchromesh 4-speed overdrive transmission 
for highway driving (not available on F-35Q models) * Good-looking, 
comforiable new Lariat interior * 40-channel CB with concealed 
transceiver single AM/FM/CB antenna, and all controls in 
the removable mike » New tilt steering wheel tor your most 
comfortable position 



Take a look at all the new Fords. You II find them tough all over 
And more than just tough 






Look who’s sitting 
on top of the world ! 



Remington Limb NTrim 6 js the world’s fastest 
. selling electric chain saw-for a lot of very good rea- 
sons. It’s highly useful, easy to handle, fun to use. 
It’s the homeowners favorite for limbing, trimming, 
cutting 16" trees and a dozen other jobs around 
the home* And what a value! For just 129.99 you 
can saw rough logs into a cord of firewood that 
would retail for $90.00 or more. Saves energy, 
saves time, saves money. 

Weighing just four perfectly balanced pounds. 
Limb NTrim 8 is the lightest, rpost comfortable 
handling saw your money can buy. You can use it 
for hours without tiring, But don't let the size fool 
you, Its powerful, high speed %% hp motor slices 
through wood smoothly, and effortlessly. 

Fast, easy to handle, fun to use. , powerful, du- 
rable little workhorse . . . and still just $29.99, . . that's 
Remington Limb NTrim 8. It’s backed by DESA's 
40-year record of building dependable chain saws. 
As long as you have those jobs to do, you might 
as well enjoy them, For the name of the dealer 
nearest you. write Paul Yokubinas at the address 
below, or call [312) 747-1200. 



Limb NTrim 8 



DETROIT LISTENING POST 
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of reference. Larger if you measure 
it against Fiesta. Fiesta is on a 90* 
inch wheelbase and the new ear will 
sit on 94 inches, But that's the same 
wheelbase as the present Pinto, Ford 
has pulled some technical help in 
from Europe to work on development 
of this car. 

Size labels rankle Chrysler 

GM will lop eight inches off the 
wheelbase of its X-body compacts— 
Nova, Omega, Phoenix and Skylark 
— when the front-drive versions art- 
pear next spring. They will have a 
103-inch base, compared with 111 
inches for the current cars. This will 
give GM's front-drive compacts a 
base four inches longer than Chrys- 
ler 1 3 front-drive cars, Omni U lodge i 
and Horizon ( Plymouth >, So what 
and who cares? Well, Chrysler cares. 
C hrysler doesn't take kindly to Omni/ 
Horizon being pegged as minis, small 
cars, compacts, au beam pact a or any 
other name that brackets the cars 
by size. 

Chrysler has a point. There was a 




It's nice ‘n EASY (Electronic Automotive 
System) gening 18 digital readouts or 
standard functions and special Informa- 
tion from Chrysler'! experimental push- 
button console, fn Ihia Volar# test car's 
computerized instrument panel, six wire 
connections take place of the usual 40. 



time when ears could be categorized 
large, medium or small by dimen- 
sions. But those definitions no longer 
apply for two reasons; (1) the old 
definitions have been muddied by the 
downsizing of all cars. (2) every 
manufacturer now makes his own 
rules uf what constitutes full-size, 
intermediate size, compact and all 
the shadings of those designations. 
This situation will eventually sort it- 
self out as all cars become smaller 
and sizes stabilize. Until then, Chrys- 
ler 1ft understandably vehement in 
saying, "Don't try to pin your size 
label on my car," PM 
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on a wild chase to the site of 
their last known hideout. 

Nearby we hid a caML ■ _.*s 
of Canadian Club. 



It had been 44 years since Bonnie Barker 
and Clyde Barrow sped! through ihis 
northern Louisiana wilderness on their 
last run from the law. Tracking their legend 
even now is a wild and wooly chase over 
lonesome red day roads which run deep 
in tangled pine forests. 

We mel folks who'd seen them. 

Finally our search led to where an old 
squatter "s cabin had once stood. Bonnie 
and Clyde were known to have holed up 
here in their last days, and local folks told 
us they'd seen the two lurking hereabout 
back in '34, 5o having found the long-lost 
hideoui, we trekked into the brush and 
buried a case of 
Canadian Club. 
Start at "the end 
of the trail " 

To find that C.C., 
start your trail ex- 
actly where Bon- 
nie and Clyde's 
ended. Find the 
road they look to 
their fateful ren- 
dezvous with the 
law -and head in 
the opposite direc- 
tion. all the way to 



the next parish. 
Go pasl the "three 
R r s" place, and 
where David's lad 
ahides, turn onto 
a red dirt road. 
At the black gold 
storage place, 
head north. 

Look fora warning. 

Two hard left turns 
and a short drive will bring you to an old 
sawmill. Conlinue tilt you are warned 
about digging and stop (if you're warned 
mure than once, you've gone too far}. On 
your right is an Overgrown trail, Follow it 
to two former money-makers. From one of 
them, lake a bearing of IfcO degrees, and 
take a pace for each of the 120 years 
people have been enjoying Canadian 
Club, Now take 44 more in any direclion 
but the one you've come from to where 
three stumps form a iriangle. 

We hope you brought ice and glasses, 
for within ihat triangle, just one foot 
down, lie 12 bottles of the world's finest 
tasting whisky. But if the rigors of the hunt 
seem too great, you can find the same 
great taste at your favorite I aver n or pack- 
age store by simply saying, "CC, please,'' 









Bonmrp tnd Clyde. 



"The Best In The House ' in &7 lands. 






ALL OUTDOORS 



Map charts 

Usually, "maps" show how to find 
your way on land i ‘'charts", on the 
other hand, arc for navigation on 
walff. Now the National Oceanic 
and Atmospheric Admin tat ration* 
successor to the Coast and Geodetic 
Survey Div. of the Department of 
Commerce, is coming out with new 
kinds of maps that don’t stop nt the 
water's edge, Officially, they're 
called “bathymetric maps," which 
means data oh the depth of the isCei. 
Their contour lines suggest what it 
might look like if you wore wander- 
ing around on the bottom, just as a 
topographic map shows land con- 
tour a. The new maps that show 
both coastline and water are called 



"Tnpo/Bathy" maps. 

You're not likely to hike to the 
water's edge and want to keep right 
on walking. But scuba divers will 
find these new maps of special 
Value. The prime advantage, how- 
ever, will he for the offshore fisher- 
man. Now he can take sights on 
prominent landmarks ashore and 
figure out when he's right over the 
sunken canyon where the big fish 
should be waiting, Larger boats 
mounting the new Loran C seta 
should have an even easier time 
when fishing with a ‘1m thy." As of 
now, long sections of the East, 
Gulf, and West Coasts have been 
charted offshore, in some cases as 
far as the outer continental shelf. 



For each, the maps can be or- 
dered from Distribution Div. C44, 
National Ocean Survey, GfiOl La- 
fayette Ave,, Hiverdale, Md, 20840. 

Beating boating s bast 

Every year brings new attempts at 
rewriting the record books. Anyone 
wanting to take a crack at the top 
spot in one of the toughest leagues 
— the offshore ocean powerboat 
tests — will be up against formida- 
ble competition. Marathon racers 
slamming through open seas take 
hours of the fiercest kind of non- 
stop punishment while driving skill, 
navigation, endurance, hull design 
plus mechanical performance and 
tuning get a final exam. 



As of now, the titlists to beat are 
a pair of grandparents named 
Hetty Cook, who won the World 
Offshore Powerboat Championship 
at Key West last fall, and Bob 
Nordskng, offshore speed- record 
holder at 90,555 jnph. Cook and 
Nordskog are both from California, 
hut to join this special fraternity 
you might go to Florida to talk Doll 
Aronow of North Miami Beach 
into building you one of his off- 
shore Cigarette- type racing ma- 
chines. Power it with a pair of 
Mer Cruisers, Aeromarines or tur- 
bocharged 454 Chevy blocks modi- 
fied for 800 hp each as Bob 
Nordskog did. Spend thousands of 
dollars and years of trying, and 



though you might not set a world 
straightaway record or win the 
championship, you 11 learn a lot 
about what speed means on the 
open ocean, 

Hough riding 

Kevlar, the remarkably strong a ra- 
mi d fiber from DuPont, is about 
to show up in another application. 
Schorr Strong Industries. Baldwin. 
IS\Y,, is coming out with a line of 
denim sportswear lined with a 
50/50 blend of Kevlar 20 aramid 
and nylon woven by ,1. P, Stevens 
and bonded to the denim by Reeves 
Brother*. The result is a fabric 
that may take motorcycle riders out 
of leather and put them in denim 
jackets and pants. Teats indicate 
the denim and Kevlar 29 combina- 
tion has five times the tear real st- 
ance of leather and twice the re- 
sistance to Abrasion, 

The sport clothes, called “Mean 
Street, 1 ' will be showing up first at 
motorcycle-gear outlets in denim, 
and possibly later on in corduroy, 
w hich has also tested out well Trail 
bike, moped and skate board riders, 
climbers, hikers, hunters — anyone 
who needs abrasion protection and 
gives clothes a beating— should find 
the material of interest. In its pres- 
ent state you may want to wear 
long Johns as insulation from the 
mesh lining, but the potential of the 
fabric looks good. 

Food for thought 

Somehow, off camping and out in 
the woods, you learn the compan- 
ions and equipment you like and 
trust — plus those that you can’t 
stand. So has author Fred Pow- 
ledge, and in his new little pocket- 
sized book, The Buckpaeker’e Bud- 
get Food Boot, published at $3.&5 
by David McKay Co., he Hats the 
cooking utensils, foods and recipes 
he's found successful and those he 
really hates. His work is sub- 
titled, “How to select and prepare 
(Please turn ro $2) 





For the world offshore championship, the boat to beat wifi be Ifaema, the ’77 win- 
ner driven by lop racer (and grandmother) Betty Cook. 




For a world offshore speed record, the new winner will hav* to beat the 90 rfiph 
tempo that was set In a Cigarette by a grandfather, Bob Nordskog. 
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Obviously the herd hasn't heard. 
But gfMTjd taste, sound construction* and 
individual flair can be combined with eminently 
affordable prices. For instance: the entire 
hopsack weave outfit shown (Panatela slacks, 
jacket, and vest} costs far less than many 



people spend on a sportjacket alone. And 
everything is sized and sold separately. So you 
can build a wardrobe that fits both your 
taste and your physical dimensions, 

Panatela Sepamtes. Because only a sheep 
dresses in sheep's clothing. 



Levis 

sportswear 



Quality never goes out of style* 





ALL OUTDOORS 

from page 50) 

your provisions from supermarket 
shelves.” but there's much more to it 
than that. The first half of the book 
covers 'The System" and "The 
Cook's Tools," Then he gets into 
basic food and recipes which are not 
only great for backpackers but fine 




To ka»p outdoors men sharp. Worth of Slo- 
ven# Point, Wls.„ has 52,15 Sporls- Handy 
Man honing-stone kit lor hooks, blades. 



for any outdoor cook. Powledge has 
dehydrated his strong opinions down 
into very readable proa and cons 
which any camper will find helpful. 

Double duty 

For a neat multipurpose storage and 
camper unit to slide into a pickup 
truck, there's a new plan package for 
$5,95 from Popular Mechanics, Dept. 




Line* ol Little ft body, (marl packet from 
Hawk Line Boats, Westport, Mass., hardly 
hint she'* 19 feet overall, does 35 mphu 



BM, Box 1014, Radio City Station, 
New York, N Y. 10019, Called a 
Work- Play Camper, it's easy to con- 
struct, has storage boxes on each 
side for business tools and supplies 
or camping gear, or both. An open 
center section in the truck bed takes 
more supplies or a double bed with a 
tent top that lifts for protection and 
headroom. The handy unit is de- 
signed for mini-pickups like Dat,- 
pun's Li'l Hustler, but adapts readily 
to ht a standard. 

Outdoor extras 

Often it's the equipment that makes 
or breaks an outing, and boat men, 
campers, hunters, fishermen and RV 
travelers all seem to be inventors at 



heart, ready to improve their gear. 
Here are some items we've seen or 
tested recently that may be just 
what you’ve been looking for; 

You're a bow hunter who always 
finds the best place for a stand is up 
some tree? The Bootmakers of Stur- 
geon Bay, 245 East Vine St., Stur- 
geon Bay, Wis. 54235, have a new 
hunting boot called The Stalker that 
has a slot in the sole to take steel 
climbing spikes supplied with the 
boots. They look something like util- 
ity pole repairmen's boots, but also 
have hack pouches with sponges you 
can treat with buck-lure scent. 

Have trouble with the right cur- 
rent for TV aboard your yacht or 




E-Z Carder, by Hell-star, Wstio-o, Neb., Is A 
new 24-cubric-foDt rooftop cargo pod for 
extra storage space on vans and RVs. 



motor home? Marine Power-House, 
Dy tek Laboratories, Airport Plaza. 
Bohemia, N.Y. 11715, is a $500 In- 
verter that converts 12-, 24- or 32- 
v.&c, battery current into 400 watts 



I > 




Pcrko $alety Strobe Light, $60, In water* 
proof case gives a 1 -mill ion candle power 
anticollielon warning Irom 7-inch unit. 

of sine wave output for frequency- 
sensitive equipment. 

Or if TV just puts you to sleep, 
you can buy (for $155) a Calmax 
Class eat, a pedestal captain's chair 
for your van or RV that swivels in a 
full circle, has retractable arm rests. 



and reclines through 10 positions for 
lie-back comfort, T&H Van Works, 
7833 Canoga Ave,, Canoga Park, 
Calif, 91304, makes it. 

Wonder what camping equipment 
to choose for summer pleasure and 
winter double duty in case of power 
failure? A booklet. Standby with 




For keeping clutter off counter* ol boat* 
and Ft Vs, Relktex, by Falrlteld Systems, 
Stamford, Conn., has clamp-on shelves. 



Coleman, describes the essentials and 
is available from Coleman dealers or 
the Coleman Co., 250 North St. 
Francis, Wichita, Kana. 57201. Fam- 
ilies with beginning shooters should 
got the 25-cent booklet. The Cron man 
Safe Shooters Hook, from Grosman 
&ir gun dealers or Grosman Arms, 
980 Turk Hill Rd„ Fairport, N.Y. 
14450. Proper handling and safety 
rules are the same for RB and pow- 
der guns. 

With all the sew-it-y ourself, as- 




Campers can sat Up C>r*frw of Colo- 
rado'* now Porta- Shower in two minute*. 
Electric pump has salt-contained water. 



scmble-it-yourself kits coming out. 
there was bound to be a kit specialty 
store. It's called Goose Dance, 215 
North Cayuga, Ithaca, N.Y, 14850, 
By mail you can order down parkas, 
leather clothing, bags, knives, caned 
furniture, even snowtshoe# you put 
together yourself. VH 
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PART-TME JOBS 
WITH FULL-TIME PRIDE 

Serving 16 hours a months and two full weeks a year in the Army Reserve can earn you a 
1 good extra income* 

It can earn you an extra good feeling, too. Pride. Because, as an Army Reservist,, youll be 
working to better your country and community, as well as yourself, 

And we have hundreds of jobs to choose from, in many fields. Qualify, and you can learn 
medical technology, surveying, or automotive mechanics, just to name a few. 

You’ll have to spend some months of full-time duty away from home. First, eight weeks 
at basic training. Then, an average of two to four months at an Army school to learn your skill. 

But you’ll find it's time well spent. Because, when you come home, you’ll have not only a 
part-time job w T ith full-time pride, but a skill you can use in civilian life, too. For more 
information, send the attached postcard or call 800-431-1234 toll free. In NY call 800-243-6370. 

THEARMY RESERVE. PART Of WHAT YOU EARN IS PRIDE 







Is it n whale . . , or prefab cave? 

It's a Lockheed C-5A — and Eho "flea'' on its loading ramp is an Acrojei stun! plane. 
Photo was made* to show the transport is a whale of a plane; at teas! in si/e. 




Works in shop and kitchen 

You can send* scour or buff wl|h the 
Handy Sander. Its shape fits hand well, 
so you can apply a lot of pressure to 
wood f pots and pans* even the body of 
your car, With scouring pad and grit Pelt, 
it has a si si price of about S3. 2% 




Micrometer made for lefties 

Left-handers don't have to go Into con- 
lortions to use this micrometer* which 
has its markings on the "right" side for 
them. It cost £46, by Loll Hand, 140 Wosl 
22nd St., Mew York. M.Y. 1QQ11 




When half a ship is better than none 

Using only cardboard and glue, Roberl Plrrono of Montoroy 
Park, Calif,, bull! ihls 1/48 scale mpdol of the famous T ionic. 



Ha constructed it in cross-section (left), with alt compart- 
morns and sec Hong, from the engine room lo bridge. II took 
him a year to complete the 16-foot- long model. 
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Pontiac's trim new Safari wagons, 




Think of them as luxurious cars 
with tremendous trunks. 




Grand LeMans Safari offers available luxuries hht* 6ty40 cloth seats A dnsh designed wth controls al him i And 72 4 eu ft'p’us hidden Riorajre 




Oui luxurious Ml -Size* Grand Satan griefs iv,i i . it.-le Valgngia volpur s<?;iK A tfylish flash Af.rl std 3-way gale thill opens up to 8? l* Cu t!. 



1978 Y Pontiac's best year yet ! 

* l f, wi 'ipiico *irh sf^i Pi'jhitkd down 






SCIENCE WORLDWIDE 



Anticancer drug shows promise 

Instances of complete remission in. 
some forms of adult leukemia and 
acute leukemia of childhood have 
been achieved in early clinical 
trials with an experimental anti- 
cancer agent, according to n re- 
port in a recent issue of Medicinal 
Chemistry, a publication of the 
American Chemical Society, Called 
vtndeaine, the new drug also has 
Improved the condition of patients 
with diseases such as malignant 
melanoma and male breast can- 
cer. At the same time, it exhibits 
less serious side effects than other 




Cancer ehemothera politics, 

Vindesine is the latest in a series 
of drugs derived from leaf extracts 
of the periwinkle plant, according 
to the authors, researchers at Eli 
Lilly and Co.., Indianapolis, The re- 
duced clinical toxicity of vEndesine 
is a major advance, say the scien- 
tists, since other effective drugs 
from the periwinkle cause nervous 
system or bone marrow damage 
that precludes further treatment, 

■ Side effects such as occasional 
baldness, mildly depressed levels of 
white blood cells, and numb-fingers 
in some vindesine patients have 
not been so harmful as to interrupt 
therapy. Though the drug has had 
its early successes, it must still run 
a gauntlet of clinical trials to ob- 
tain government approval, caution 
the researchers. 

The hydrogen way of life 

Though it resembles many another 
sprawling, expensive home, the 
Provo, Utah, house at right above 
is far from ordinary. Tagged with 
a name more exact that homey, the 
“Hydrogen Homestead" is Ameri- 
ca's first house to use hydrogen for 
heating, cooling and cooking. It's 
also the first structure in a planned 
38-unit subdivision (Hydrogen Vil- 
lage > designed to demonstrate the 
feasibility of using hydrogen as a 
residential fuel. 

The hydrogen is generated in a 
small, separate “energy house" and 
piped into the main house. The 
process? Electrolysis of water, 
which uses electricity to split the 
water molecules into their oxygen 
and hydrogen elements. Electricity 
from a utility company is supple- 
mented with that produced by solar 
and wind-turbine generating sys- 
tems incorporated into the system, 
In about two years, the hydrogen 



The wave of the luture? Fuel used Ifi bouse 




Front burner hat a sleet mesh lhat glows. 




Hydrogen la slmed In stubby tank at tell. 



will be generated by a small coal 
gasification facility. 

The house is occupied by the 
Roger Billings family. He is chair- 
man of the Billings Energy Corp,, 
a leader in hydrogen applications 
research and builder of the home. 
Acknowledging that many people 
are concerned about the safety of 
hydrogen fuel, Billings says: 
“What better way is there to dem- 
onstrate that hydrogen is safe than 
by living in the home? No fuel is 
safe if it is carelessly handled, and 
that includes natural gas, electric- 
ity, gasoline and fuel oil.'" 

In the Provo house, the hydrogen 
is stored in a tank containing a 
rocklike compound of iron and ti- 
tanium known as a hydride. Hy- 
drogen molecules are attracted to 
the hydride, which soaks up the 
gas the way a sponge does water. 



i, car and tractor la I he tame — hydrogen. 

Hydrogen stored this way doesn't 
explode on contact with flame but 
burns slowly as the hydride grad- 
ually discharges gas molecules. 

Before getting into housing, the 
Killings Corp, developed hydrogen- 
powered autos and buses. Vehicles 
recently photographed at Hydrogen 
Homestead were a dual -fueled gaso- 
line hydrogen Cadillac and a hy- 
drogen-powered Jacobsen tractor. 

Kitchen appliances and the heat- 
ing and cooling systems were pro- 
duced by the Tappan Co. According 
to Tappan, only minor modifica- 
tions are needed to convert a con- 
ventional gas range to hydrogen. 
The air supply is closed off be- 
cause the fuel is pure hydrogen* and 
the gas port is covered with a high- 
temperature catalyst composed of 
stainless-steel wool. Because hydro- 
gen is colorless when ignited, the 
catalyst is covered with a atainless- 
stetd mesh that glows when heated. 

How to spot a young Einstein 

About 3 in every 100 children are 
gifted learners — and they come 
from every racial and economic 
background. So states a new pam- 
phlet from the U.s. Office of Educa- 
tion that explains how you can tell 
if your child is gifted. 

There's no easy formula, aceord- 
(PteasB (urn fo gage 60} 
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"I'm a Black Velvet girl 
ami now your girl 
can be one, too" 



“Enter your girl 
in the $50,000 
Miss Black \elvet Contest.” 






It’s as easy as sending me a picture of your girl 






,000 



You can help make your girl the next Miss Black Velvet and win ^20 
for her and S5.MOO for yourself when you enter her picture in the Miss I 
Velvet Contest, Even our 8 finalists wilt win $2,000 in cash, and more. 

It’s easy. And almost as much fun as drinking smooth and velvety 
Black Velvet Canadian Whisky. 

All you hare to <lo is pick up an entry blank at your local tavern or 
liquor store ami mail it to me with your girl's picture. If you can't find 
an entry blank. I’ll l>e glad to send you one. Just mail a self- 
addressed, stamped envelope to: Black Velvet Contest Entry 
Blank, P.O, Box 255, Ijodi, New Jersey 076-14. 

So send in your girl s picture. When she finds out she could be 
the next Miss Black Velvet, shell love vou for it. 



frl A(.;k VI IVEI- hi I NOT in 4NALM4N Win .Kr..-Ll Pl-iilt il IMiMrtlEU H* O I'J/rt hfc UGlE-N, l\, . HARTFORD, qOMT, 
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SCIENCE WORLDWIDE 

f Con f i rruEfri J ram pspE? 5fl) 

ing to the pamphlet, because the 
gifted child may excel in areas oth- 
er than the academic — in athletics, 
for example, or the visual or per- 
forming arts. Clues include the early 
use of an advanced vocabulary, keen 
powers of observation, and/or the 
ability to concentrate intensely. 

If you suspect you're harbor in# a 
budding Babe Ruth or Marie Curie, 
you can get tips about special school 
and community programs from the 
pamphlet What If Your Child Ir 
G ifted? For a free copy, write: 




Seeing aid li spinoff from military device, 



Consumer Information Center, Dept 
642 F, Pueblo, Cob. 81 009. 

Aid far night blindness 

A hand-held light intensifler that 
extends vision for patients suffer- 
ing from retinitis pigmentosa-— 
night blindness— has been developed 
by the ITT Corp. and Human Fac- 
tors /Industrial Designs. Inc. Called 
Night Vision Aid, the device is said 
to be a refinement of a military 
night-vision ("sniper* 1 ) ’scope. 

The small unit (under 5 inches 
long and weighing only 12.J5 ounces) 
gets its power from a small battery. 
In operation, dim light hits a photo- 
cathode, which emits electrons that 
travel to a glass plate full of tiny 
holes. The bombardment triggers 
chemical activity that releases more 
electrons, Finally, the electrons hit a 
smalt phosphorous screen where the 
intensified image appears. 

The device has a tough Lexan 
housing to enable it to stand up 
to daily abuse over a long time. You 
must have a prescription from an 
ophthalmologist to obtain one. 

New find In Antarctica 

Scientists have brought to the 
United States what they think arc 
the first carbon-bearing meteorites 



ever found under conditions, of mini- 
mum terrestrial contamination, ac- 
cording to officials of the National 
Science Foundation. The meteorites 
were discovered last December in an 
iced-over area in the Tran santa re- 
tie Mountains of Victoria Land, 
Antarctica. 

If lab tests confirm a preliminary 
determination that the meteorites 
are carbonaceous chondrites, the 
two specimens would be of great sci- 
entific importance because they 
could, give researchers new informa- 
tion on the origin and evolution of 
the solar system, 

The substance of carbonaceous 
chondrites is said to be very close to 
the unaltered matter from which 
the planets were formed. These me- 
teorites get their name from their 
high proportion of carbon. Of the 
world's supply of about 2000 meteor- 
ites* only 20 are known to be car- 
bonaceous chondrites, according to 
the Smithsonian Institution, Meteor- 
ites are masses of stony or metallic 
material from space that have pene- 
trated the atmosphere and plunged 
to earth. 

Because the Antarctic ice and cold 
offer protection from chemical re- 
actions. contamination and erosion, 
the newly found specimens could give 



* 
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Here's a mini motor home that makes 
family travel thrifty. Makes ir comfortable. 
And makes it fun. 

In Winnebago's new, 24-foot 
Minnie Winnie? bunk beds provide extra 
sleeping space, A separate tub/shower 
compartment eases bathroom traffic jams. 
And the rear divider curtain quickly 
creates a private "suite? complete with 
beds, bath and wardrobe. 



I or family meals, there's a tonr- 
burner stove and double sink in the galley. 
Plus a generous 66-gallon water supply. 

Best of all, the Bunkhouse is 
affordable. With price and terms that can 
fit a family budget. Look up your nearest 
Winnebago dealer in the Yellow Pages. Look 
over the Bunkhouse and the whole, new. 
v a I ue pr i ced line of W t n n ebagos , 

If you need u family motor home* 
you can drive a bargain with us. 




.scientists new dues that would not 
be found in typical epee i me ns. 

Soft touch for truckers 

Fatigue is one of the most serious 
problems faced by the long- haul 
trucker — and much of it is dun to 
poor circulation in the lower body 
after hours of driving. Now there's 
relief for the drive]’ who suiters 
from tingling or swollen feet, leg 




Cushion turns driver’s seat into m.issager, 



cramps and so re buttocks. 

The Koch Komfurt cushion is a 
sheepskin -covered in lh.it aide polyes- 
ter bio ( Idee. Air from the truck's 
own air lines runs through the cush- 
ion's interim’ channels, causing the 
rush ims to inflate and deflate in a 
rippling wave motion. This action 
results in u *■ manage' 1 that signifi- 
cant ly aids blood circulation, accord- 
ing Em the results nf laboratory tests. 

More comfort with zip-on cast 

Itching and skin irritations arc par 
for the course if you've unlucky 
enough to have to wear a conven- 
tional planter of Paris cast over’ a 
broken in me. Those annoyances re- 
portedly 3i rw eliminated with ;i Ger- 
man- made urethane cast that has a 
zipper. If you develop a skin irrita- 
tion, just zip the cast open and dab 
mi medicine. The urethane cast also 
is much lighter than its plaster pred- 
ecessor, is easier to put on, and is 
said to offer less resistance to X- 
rays. 

Thinks quake gave warning 

Nature gave several mouths’ warn- 
ing before a major earthquake struck 
Hawaii ill 1977, £o says Arch 0. 
Johnston of the Cooperative Insti- 
tute for Research in Environ mental 




Model shows how to unzip new cast. 



Sciences, Boulder, Colo, Ho ha* 
found that vibration* from other 
earthquakes far from Hawaii slowed 
as they passed through the area 
where the big Hawaiian quake later 
occurred* Johnston believes the ve- 
locity decrease was due to a stress 
buildup that finally was released in 
the Hawaii quake, which registered 
7.2 on the Richter scale. FM 
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Hondo portable 
generator 
scales Mt. Everest 
without skipping 
a beat. 

When you set out to climb o 
30,000-foot moumoin, you can't take 
a lot of stuff with yog. Food, clothing 
— gnd a few necessary tools to get 
the job done. 

One thing the American Bicen- 
tennial Everesl Expedition had 
along was a Honda EM-400 par lob Is 
generator. At the 18,000-foos base 
camp, the little Honda put out 
dependable power for charging 
batteries, running a soldering iron — 
even powering the radio fo keep up 
vital communications. 

T he E M-400 p u tsaut 400 w alts 
(max. rating] of AC power; it'll power 



small tools and accessories around 
the home or campsite. It also puis 
oui 1? volts of DC power, so it will 
charge your cor battery as well. 

I t’s- simple to use: thequiel Honda 
engine is a four-stroke design sa 
you never have lo pre-mix fuel And 
at g mere 39 pounds, it's easy to 
store and move. 

Check out the Hondo EM-400 of 
your Honda generator dealer today. 
It's a nice companion to hove, 
whether you're climbing a mountain 
or just getting the odd jobs done 
□t home. 

HONDA 

GENERATORS 

Tc -npi imuffl fifi for mono* end Milety recomnwii iHm 
r ?u imvJ v Mfiua Lefare apcra'in^ il . u n i 

lor ihc Hjjnda deolei n^orri’l yew. colt ctfletl |713) 531 

?7ii Honda □rsaftiah'Plfcfi lino ii ritrs (Mbswi 
general pjrpow engi*i« o"d «He» punpi. 
i 19 ?6 African Hondo Wahor Co Inc. 




PHOTO 

HINTS 



Easy-lo-make viewing bo* 



Make a serviceable retouching 
stand, and transparency viewer in 
minutes from a cardboard box, a 
piece of opal glass, strong tape 
and a light-bulb socket and cord. 
Assemble as shown and paint the 
inside white to increase reflect- 
ance: paint outside improves ap- 
pearance. Ventilation holes help 
dissipate heat. I've found that a 
2J5-w. bulb provides adequate il- 
lumination . — David W. Roberts 



Clean solutions fast 




Reduce your darkroom prepara- 
tion work by using a simple scrap- 
wood stand to falter two solutions 
at a time. Construction with wa- 
terproof glue and nails or screws 
makes a sturdy stand in next to 
no time , — Robert Hertzberft 
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Free Racing Jacket 

When you buy any four Gabriel heavy-duty shocks' 



A! I’nser, Gubrk’l Shivk test liym mfmbcf with j irta Mdlt 
and hi> nv* r t irm Xjfionul ( fty Tfidvelttw Chucks Chaparral Lofj. 



Owner: Jim Hall. Driver: A1 Unser. 
Shock Absorbers: Gabriel 



may be the most 
exciting new Indy car 
on the USAC circuit 
this year Jim Hall of 

Chaparral fame pre 
it. Two-time Indy 
ncr AJ Unser will 
drive it. Gabriel engineered the 
racing shocks. 

Jim Halls Gabriel shocks, of 
course, are built especially for his 
car. Each one is made by hand 
and costs S 1,000. 

More control 

At Gabriel we don't just race 
for the publicity. We race to im 
prove the shocks we make for 

'tntludcs Sut,’ Kcd H >'drr. !l Si rnk*f C 
Hijiurkers* i\if|u.'tTrfbJt‘ E? L«id CjrrWTI." 

Pn> ShixLrf K .JtdJ MdiFfeitv Strut l irtfid^c. 

Si-rkJ tfi dt-jkr o^jifin wuh proof s.ii purchase.- h* 
jiK fcrt. HctlrvMij'hJr (KriHLipjh J y ]y ] V 197 K, 



And the lessons learned from racing 
help us make your car an easier —more 
controllable— one to drive. 

Free racing jacket 

As still another reason to find out 
what a set of Gabriel shocks can do for 
your driving, welt give you — fret— a 
racing jacket like the ones Jim and A! 
are wearing. 

It's a handsome nylon jacket with 
a zipper front. It comes in blue or 
white, in children's and adult si/.es. 
yours when you buy any four 
Gabriel heavy duty shocks. 

So come down to your par- 
ticipating Gabriel dealer, and 
join the Gabriel team. 



Gabriel 

SHOCK ABSORBERS 



mr , Nl 
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The Coleman Classic: 
It goes up like a breeze, 
stay s up in a gale. 



Before you buy any tent, 
compare the Coleman Classic 
against the crowd (At a 
campground, it. 11 be the one 
that goes up so fast.) 

Because this is one tent 
that's really easy to erect. 
There are just two poles and 
a crossbar. Color 
coded to help you 
fit 'em together, 

With Coleman s 
excl u s i ve I joc k O 
Malic system, you 
adjust the poles 
with a quick twist. 

And after you get it 
up — it SiflVS up 
Then compare 
space, not 




just ‘ floor space” (Sloping 
walls can reduce it ) See how 
the Classic gives Jots of head 
room, dear out to the wall. 

Next, grab a handful of the 
rugged sidewall fabric. It's 
spun polyester for added 
strength and less weight. And 
like all Coleman tents, it s 
flame resistant. Give those 
double lap- felled seams a 
healthy tug. That's the feel 
of quality! 

Check the Classic's triangu- 
lar windows. They hi catch 
every breeze and assure cross* 
vent Mat ion. 

Notice that the weather 
flaps /.ip up tight from inside. 
That's a difference you’ll 



The Classic even bus a 
threshold that helps keep out 
leaves and dirt. 




A tent is one of the biggest 
investments a camper makes. 
So invest in one that'll go with 
you for years! Go with a 
Classic or one of our six other 
Coleman designs. 

Re n let ? t he r: C 'ole mo n r ■ q uip 
merti can come in 
handy in storms, 
blizzards and 
power losses too. 









Tiny camper 
made for 
couples 

The Rormaftoffie 
has at (east three 
things going for if: 
good design. -fuel 
economy and a 
price of about 
$55QG. It's made by 
a British firm — 
Evans Develop- 
ments, Ltd, — and 
Is a conversion of 
a Honda pickup. 
The Q-by-S-foot fi- 
berglass camper 
shell sports two 6- 
1 o o t bunks and a 
liny gal fey. Head- 
room in galley Is 6 
feet, a luxury made 
possible by a 2 - 
foot overhang al 
rear, Romahome 
isn't speedy but 
Us frugal two- 
cy Under, 350-cc 
engine, rated at 
27 tip, gets about 
45 mpg. 



our house and the sun 

l he Solarcalor, a compass- 
. nipped cardboard device, you can de- 
r m1ne how the orientation ol your 
use lends itself to various solar energy 
, relations. Solarcator and booklel with 
: ormallon on solar energy systems is 
.95. Solar Homes, Inc., 2707 South 
>umy Trail, East Greenwich, R! r Q2Btfl. 





Banishing bite from briars 

The Pipe Dryer "sweetens" pipes by 
pumping warm air through them. It oper- 
ates on 115-volt house current, costs 
S2B.60. Maker is Athens Fabricating Co,, 
£S2 South View Df„ Athens, Ga. 30601, 




For quick, neat slicing 

Even frozen food can be sliced wirh the 
Braun Universal Sheer, which has a safe- 
ly switch and comes apari for easy clean- 
ing. Suggested retail price is $80. 





Coleman 





Every Coleman IS catalog 
model bag is machine washable, 
liner and cover are 
color- fast and L 
pre-shrunk . 0 £V0jp| 

You can liter ally £ ^ 

feel the quality in i m 
the materials. — fcfSjS |p ° 
And see the 
workmanship in 
stitches that are dose and tight. 

Then there’s the insulation. 
Selected to keep its warmth 
and comfort trip after trip, 
jf j XX The quality is 
;[ ! XX right* And so is 
XX the price. After all, 
I we put our name 

on those bags. 



IT rtf Coleman CornniJ-rry Fjh. 
Wichita Kamds 
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M ake thia jewel-like ''birdhouse'' 
terrarium and fill it with your 
favorite fenls, mosses, African VLO- 
lets or other suitable house plants. 
To begin, cut full-size paper pat- 
terns of the front and back sections. 
Secure them to glass using double- 
faced tape. Next, score the glass 
along the patterns’ edges. The square 
sections can be marked on the glass 
with a grease pencil and scored with 
the aid of a straightedge. 

For best results, hold the cutter 
as shown on the opposite page. The 
cutter’s tip should be dipped in fine 
lubricating oil prior to making each 
cut. Draw the cutter toward you in 
one smooth and even stroke. Retrace 
only spots that the cutter skips. 
Avoid excessive pressure; it will 
leave small chips on the scored line 
and may cause erratic breaks. 
Curved sections of glass may be 
parted by tapping with the knob end 
of the cutter under the score. Pliers 
are also useful In forming the 
breaks (.wear safety goggles i . 

Next, cut lengths of %-in. copper 
foil tape long enough to encircle each 
cut piece, plus % in. for overlap. 
Peel only a few inches of paper back- 
ing at a time. Center and apply the 
foil tape to the perimeters of the 
glass sections as shown. Rub tape on 
edges and sides with a burnishing 
stick to remove air bubbles. 

To tin the foil, brush a thin coat 
of tinner's flux on the copper. (Try 
not to get flux on the glass because 
it may stain,) Then touch a small 
amount of 50/50 solid-core solder to 
a hot iron and quickly draw the 
molten solder along the foil. 

Assemble the terrarium by ar- 
ranging the front pieces on a flat 
surface and tacking them together. 
Center the front and back walls on 
the floor section and tack in place. 
Set each si depiece on the same 
foundation and tack at the corners. 
Then tack roof sections in position. 

Making beaded joints 

To obtain beaded joints, touch 
the solder wire to the hot iron and 
move them along the seams without 
touching the foil After soldering, 
wash the terrarium thoroughly with 
detergent to remove any acid. 

For a bronzed, antique finish on 
the beading, brush a solution of cop- 
per sulfate and water onto the sol- 
dered edges, Caution; Copper sulfate 
is toxic, so wear rubber gloves. Give 
the terrarium a final scrubbing, Be- 
fore planting, run a bead of silicone 
sealer around the lower seams. 

After you've mastered Tiffany’s 
technique, you may want to experi- 
ment with colored glass or mirror for 
other creations. W* 

(For pictures details, .see page 
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as you split firewood the 
easy way with POPULAR 
MECHANICS great new 
log splitter You build it 
yourself and then sit back 
to reap the rewards of a 
roaring fire. The rig on this 
hydraulically operated log 
splitter exerts some 
10 r Q0Q lbs. of pressure 
and will easily split 2 ft 
lengths of maple and ash 
togs 12lo 14 inches In 
diameter. With an l-beam 
backbone, double acting 
hydraulic cylinder, control 
valve oil filler* 3 hp gaso- 
line engine and more 
features, you'll find this 
log splitter a delight to 
build and a pleasure to 
use. And, you'll save your 
back from aching as well 
as saving money by split- 
ting that wood yourself. 
So, have some more time 
to enjoy the warmth from 
your fireplace. Send for 
complete plans and step 
by step instructions now. 
Just 58, 95 



PM Plans Library Lo§ Splitter 

Bqk \0U. Radio Oily Station N.Y., N.Y. 10019 



Picas e send complete plans and Instructions. I enclose a check or 
m.c, for 50.95. Make check payable to Popular Mechanics. 



Nrirnff 



Addrsaa 


cny 


State 


Zip 


Plflsa* Allow 3-4 *00*3 lor delivery. 
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ppfjr thin coat of llux with acid brush. Lightly tack corners until all pieces are Hold iron’s tip with solder to in. above hori- 

hen draw molten solder quickly along foil. in place. See text !qr order of assembly. zontal joint lo lorm rounded edge bead. 



-tilt-size stencil paper cutouts give visual Cut copper foil strips long enough to wrap Hub all surfaces of the foil edging with 

luide for scoring nonsquare sections. glass edges, adding % in. for overlap. burnishing stick lo remove air pockets. 
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ASSEMBLY PROCEDURE 



1-PRESS 
GLASS IN 
CENTER 
OF COPPER 
FOIL STRFP 



2- FOLD 
FOIL OVER 
EDGE OF 
GLASS AND 
rub tight 



3-TIN THE FOIL 
WITH TINNER'S 
FLU* AND APPLY 
BEAD OF SOLDER 
ALONG FOIL 



FRONT 



i piece a * i t oouble strength glass 



1 RJECE 11 r 14-3W" DOUBLE-STRENGTH GLASS 



4-TACK CORNERS 
TO ASSEMBLE RUN 
SOLDERING I AON TIP 
T/B" ABOVE FOI L 



fr-BUN BEAU 
OF SILICONE IN 
LOWER SEAMS 
TO MAKE UNIT 
WATERTIGHT 



EOS ANTIQUE FINISH -OR 5OLDE0 



ROOF 



FRONT 
(1 flEOD.I 



FRONT CS 



SIDE D 



7 7; 

1'4 x 3 j'4" 
CORNERS'*"^ 

FI OOF E 

5 t/axsitf* 


5 ^ 

ROOF E 


SIDE 0 
5-1/2 it SH/3*' 


SIDE D 
5 1ft x 5 1/Z" 


FRONT C2 
<2flEQD.I 

r-A-r 


BOTTOM A 
3-3 /J m 5. 1/3“ 



GLASS CUTTING PATTERN 



FRONT AND BACK PATTERNS 



TERRARIUM ASSEMBLY 







\ 
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Like the feeling you get every time 
you share the sounds and the smells of 
a misty morning 

Like the feeling you get every time 
vou taste Smooth as Silk Kessler. 



Consistently smooth. Sip after sip 
"lear alter year. Money just can't buy 
a smoother whiskey. 

SMOOTH AS SILK 



KesslC 
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HOMEOWNERS' CLINK 

QUESTIONS /ANSWERED by john gaynor 



Choosing a roof color 

When 1 reroof my ho it a e this spring 
should / choose a -white roof to re- 
flect the min’ a rays and lower air - 
conditioning costs or a black roof 
to help melt tke snow ? — Dare Lind- 
man, Minneapolis, 

Actually with today's drive on 
energy conservation, which in- 
cludes venting the attic space and 
adding up to 12 in. of insulation in 
the ceiling, the emphasis on color 
is not too important. A layer of 
snow will act as an additional insula- 
ator against cold. 

In summer, white will certainly 
reflect the sun's rays. I would 
choose a color compatible with the 
color scheme of your home. Keep in 
mind, though, that the light colors 
tend to stain from the acids in 
leaves and pine needles. 

Rust stains on concrete 

The weep hole in the tailpipe of 
my 1377 car is causing unite n runt 
stain on my go rage and driveway 
concrete. Any ideas? — J.W. Mey- 
ers, \ V elect ka, Okla. 

Many contemporary buildings art* 
built of steel such as "Corten.’* that 
has a cont rolled-rust characteristic. 
This steel rusts over a period of 3 
to & years until it reaches a hand- 
some patina. During the process, 
some rust stains appear in un- 
wanted arena. The larger building 
suppliers carry an agent that re- 
moves these stains: Trnn and Man- 
ganese Stain Remover, from Price 
Research Ltd., Kansas City. Mo. 
This can solve your problem. Cost 
is about $10 per gallon. Follow in- 
structions on the can. briefly, you'll 
be directed to apply remover to the 
stain and wash it off after 3 to 5 
minutes. Reapply if necessary. 

Musty basement 

We have installed a modern heat- 
ing and coaling system in our older 
home. Some part of the musty tutor 
in the basement is being picked up 
by the fan , located in the basement. 
1 have tried the obvious, checking 
and sealing all my plenums, but 
the o dor persists, l might odd that 
the basement is a partial one. 
About half the crawl space is open, 
t know that venting is important 
to reduce the odor , but if we do 
this in the winter , our pipes will 
freeze. Any suggestions?— Hitt 

Lewie, Noble, Okla. 



Musty odors are sometimes the 
result of invisible moisture. Chances 
are good that there is excess mois- 
ture in your basement whether 
half the ground area is basement 
and the other half crawl space, or 
whether the basement /crawl apace 




Swale diverts wafer from the house. 
Earlh fill shouldn't touch the house. 




Drain lile next lo fhe looting helps 
soil drainage at the outer wall. 



Is only partly in the ground as with 
an English basement, 

To track down the musty odor 
first l(M>k at the outside of your 
home to sec if any of the adjacent 
ground slopes toward the founda- 
tion. If so. cut a swale (ditch) in 
the ground to divert the surface 
water away from your house as 



Dc JN>V have a froma m»rnternn« Or rape Jr 
pro&tom? S#rt(l rt to Homeowners' Cf infer, 
Popular Mechanics, 224 West 57th St., New 
YofJt, N.Y. 1002 9, Letters can not t» arc- 
\wereti ImJwitiuaUy, but probJffms tjl wi'tfs in- 
fewest w tit bn disrusserf In this torumrr. for 
more horn* repair anrf mamrananct h#Jp, 
S*t PM 'i Home Cajre GyJde. J4 95 postpaid. 
Send Orders) to PM, Dept. HCG. Da* 1014, 
New York. N.Y. JD019, 



shown in the house illustration. 
Earth fill at the foundation must 
be higher than, and slope away 
from, the adjacent ground. 

Also, check your downspouts to 
make certain that they discharge 
onto splash blocks and wash away 
from the house. If your crawl 
space has an earthen floor, it is 
your most likely culprit. Cover your 
crawl space with a 4-tnil polyethyl- 
ene vapor barrier. Lap the joints 
at least fi in. and seal them with 
roofing cement. Extend the plastic 
at least ] ft, up the foundation 
walls and fasten the plastic to the 
walls with roof mastic. 

If none of the proposed solutions 
applies to you, a more costly meth- 
od. for coping with ground water 
(which affects many areas in Okla- 
homa) is shown in the drain tile 
illustration. As this means digging 
down: to the footings and laying 
drain tile, it would be wise to have 
test borings made to be sure 
ground- water dampness is the 
problem. 

Cracked concrete foundation, 

The nut side of the foundation wall 
of my older home is stuccoed. The 
inside is treated with what 1 think 
is a m oist ur e-proofing material. 
The mortar between some of the 
blocks on all four walls has loos- 
ened, leaving small cracks inside 
and outside. Cracks occur rrJJ around 
some of the blocks, others zigzag. 
The mortar seems soft and crum- 
bly. How catt / correct this? — E>H. 
Dustman, Everett 1 La. 

Without seeing the problem, it's 
difficult to evaluate. The zigzag 
crack is most likely due to settle- 
ment in your footings, but if the 
crack hasn't grown or changed for 
some time, your settlement has 
probably reached its final position. 
The joints should tie raked out 
(cleaned 9 a minimum of '/ 3 - in. 
deep, and pointed up with a mix 
nf one part mortar cement to three 
parts of fine, clean mortar sand. 
Work the mortar in with a pointing 
tool (a 6-in. length of -^-in, dowel 
works equally welh. If it is not 
practical to remove the stucco on 
the outside, fasten wire lath to the 
existing wall and add A* -in. stucco 
over this. If you have any doubt as 
to the structural adequacy of the 
walls, you would be wise to consult 
a licensed structural engineer. IW 
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TASTE THE GOOD TIMES. 



RALE 



icm 

mo 

mis 



Super Longs 
Filter Kings 
y irtrfflJW 

Uw" 7 kr m 
Raleigh Lights 









v ' S. 



Warning^ The Surgeon General Has Determiner! 
That Cigarette Smoking Is Dangerous to Ycur Health. 



Get genuine 1 
tobacco flavor 
in even,' cigarette 
we make and new Double 
Coupons for gifts twice as fast. 



You’ll remember Raleigh.The genuine tobacco flavor. Now with Double Coupons! 

For free Gilt Catalog. Cull toll-free: (1-HOO) 626 SSLO. (Ky. rtiUtntf cell rolled; (502) 774 7563.) 

Lighn !4 mg. W.LD mg. nicoiirn?; Filler Kings, llj mg. "tar", 1 J mg. nicotine. Longs, 1? mg/'iaf, 1 2 mg. nicotme av. per cigarette. F5C RepoH Aug, 77 



i P.\fi F C.l 












Cruise missile 
wins — and loses 

The Navy’s Toma- 
hawk cruise missile 
baited- .500 In recent 
tests near the Cali- 
fornia coast. The craft 
successfully complet- 
ed Its first undersea 
launch from a subma- 
rine, Hew a guided 
land -attack test flight 
arid parachuted to 
earth. During an anti- 
ship teat, however, 
the launch went well, 
but missile crashed 
when its turbofan 
engine did not devel- 
op sufheienl power, 
The General Dynam- 
ics- bull! craft has now 
flown 25 times for a 
total of 19 hours. 



Flat denial 

Tube Guard inner tube protector Is a solid 
plastic atrip that (its between a bicycle lire 
and Inner tube, and can be installed without 
removing the tire or the tube from I he wheel. 
It Is said to protect against thorns, glass and 
lacks and to outlast the tire itself. S2.99 a pair 
from Marlin Industries, 1055-C Melrose St,, 
Placentia, Calif. 92670. 



TUBE 



Tuse 



RIM 



Two-way driver 
times two 

Not only does the Super- 
Tee screwdriver have two 
blades (slotted and Phil- 
lips), but Its handle can be 
used (wo ways. One way, 
The handle is like that of a 
normal screwdriver. At a 
90" angle, It gives greater 
Torque. The shank can also 
drive V4-ln. sockets, lt L s 
£5,95, from Fischer Tool 
Co., 4516 East Pleasant 
Valley Rd., Independence, 
Ohio 44131, 



Fold, but don't spindle or mutilate 

A Belgian manufacturer has introduced s 
space-saving loldlrvg ladder. Made of al- 
uminum, (he ladder becomes rigid when 
a sloited bar is notched Into place (bot- 
tom photo). Ladder’s sleps are nonslip. 



TOOL STEE 



2 WAV 
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OMNI'S ARMY. 




The new Dodge Omni. 
People just seem to like it. 
Because Omni tries so hard 
to please. With a 99.2-inch 
wheelbase. A 1.7 litre over- 
head cam engine. And a 
likeable base sticker price of 
only $3706? including 
standard features like an AM 
radio, vinyl body side mold- 
ings, and white sidewall tires. 

The Omni shown below 
with a number of stylish 
additions has a sticker price 
of just $3981* 

$390ir(PRKE Of CARAS SHOWN) 
$3706? (BASE STICKER PRICE) 



and a couple of carts. Omni's 
built here in America with 
American-sized people very 
much in mind. 

Lots of room. That’s one 
advantage of Omni's front- 
wheel drive. The size of the 
tunnel you find in the middle 
of most conventional rear- 
wheel-drive cars is reduced. 
So there's more room for 
legs and stuff. 

Then there’s ride. It’s 
stable Com- 
fortable. Be- 
cause the 
right kind of 



I 



attention 

was paid to things 
like spring rates and jounce 
travel. Front-wheel drive 
with rack-and-pinion steering 
does its part, too, 

Another thing, with four 
good-sized suburbanites 
like you see here, Omni's 
gritty four-cylinder engine 
can make this car move with 
plenty ot authority. No sweat 



at expressway speeds. 

Remarkable, when you 
consider the EPA estimated 
mileage ratings achieved 
by that engine and Omni's 
standard four-speed manual 
transmission and a 3.3 
transaxle ratio: 

EM ESTIMATES: 

30 MPG HKHWAY/25 MP6 CITY. 

Now, your mileage may 
vary according to your car's 
condition, equipment, 
and your driving 
habits And Cali- 
fornia mileage 
is lower. But 
these are note- 
worthy ratings 
for a car that 
can do all the 
Omni can do. 
Here's a 
suggestion. 
Visit your 
Dodge Dealer. 
Have him 
wheel out an 
Omni. Take 
it out on the 
freeway.Over a 
bumpy road. We have 
a feeling when you're 
through, you'll be ready to 
buy, or lease. Omni's like 
that. It attracts fans. 



DODGE 

OMNI. 

IT DOES IT All. 



MOTOR TREND 
CM OF THE YEAR 



Even big people like 
Omni For example, the four 
weekend hackers you see 
here. All four of their golf 
bags fit in a covered com- 
partment behind the rear 
seat. If this were a twosome, 
that rear seat could be 

folded down giving 

— 35.8 cubic feet of 

DocJ 9 c space Enough to 
handle their bags 



■F Kciurfing and d&sMnflnon chgfgea 







System Bag will hold all the gear you'll 
want to carry, oilers good working, access 
to a multitude ol compartmenls. It's $89.95 
Irom The System Bag, 63 Hillside Ave. r 
PleasanMlle, ftf.Y. 10570. 




VI vita r Enduro cats has a contoured, rigid 
outer shell, padded Interior, adjustable 
waist and shoulder straps and room for SLR 
camera and two extra lenses. Its suggested 
list price is $31.95; at photo shops. 





1. Pick a ready-made 
to suit your style 

C amera aufy, like- phintngriqihera, 

■ differ in their ah a pen, sizes mid 
virtues, ritikinir the > mr that’s right 
for you depends mi where and how 
you take pictures, as well as on your 
t states and budget. 

If you combine photography with 
ayrumbling up mountains, or skiing 
down them, u photographer's hack- 
pack may be the host way in tote your 
cumeruK. 

if you’re a pro. nr just sling your 
gear around ihc vvny many proa do. n 
rigid bag will give your equipment 
maximum shock protection. 

If you’re prune to dropping things 
into bodies of water — ami it can 
happen even if you think you're 
careful— look at the Sima pouch. 
Although not shown in our photos, 
two other rigs are worth considera- 
tion by outdoor photographers. One 
is n waterproof nylon Kippered belt 
fPtease ii^.n frr 7 $! 



Short on looks but long on function, 
Oornke bag wag originally designed for si 
photographers on the Philadelphia 
J. G, Domke, 4310 Pine St., 

Pa, 19104, will send you one for 



Photo-totes 
Choose the 
bag for your 
needs 



Windage Shutter pack is largesl of three 
from Ultimate Experience Made of wa- 
terproof nylon padded with ^-in. loam, 
il Costs $69.95. carries a 30-lb. load Side 
pouches lei you reach Him. gadgets. 



Sima Sports Pouch is a novel departure 
bag design. II inflates to provide an 
cushion that protects equipment f 
shock. Boatmen- photographers lake n 
It Moats, loo. Price Is $19.95. 
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DODGE, NftlKU, PRESENTS 
SPORTSMAN WAGON FOR 1978. 

ANDTHE NEWEST, MOST VERSATILE, MOST MANEUVERABLE WAGON YD(J CAN BUY. 



THINK OF HAS 
AN UP-SIZE STATION 
WAGON FROM 
AMERICA’S NO.1 SELLER 
OF VANS-WAGONS. 

We’ve been the industry leader 
in domestic wagon" sake for many 
years running. Here’s to the 
years ahead. 




1 ALL-NEW SEATS. 

1* The bucket seats are more 
comfortable, more 
colorful. And now you 
can order them in 
fun -to- touch 
fabrics. Mounted 
curved tracks, 
new seats allow 
gher position for 
shorter driver and 
more headroom for the 
taller driver. And you can order 
bench seating for up to 15 people. 



2 MORE ROOM , MORE QUIET. 

■We’ve made the engine cover 
smaller to make the people 
compartment bigger and increase 
the footroom, And on Custom and 
Royal models we've put in more 
sound insulation and made 
suspension improvements to 
make the ride quieter. 




two three- passenger bench seats to a dinette set to a double bed. The 
wood-grained-finish tabletop stows out of the way when not in use. The 
package makes your Sportsman into a home away from home. 



23MPGHWY/ 

HMPGCnY. 



E PA esti mates for Dodge Sport sm a n 
13100 wagon, with standard 
22f)-cubic-inch six-cylinder engine 
and manual transmission. Pretty 
good for a wagon that does this 
much work. Your mileage may vary 
according to vehicle condition, 
equipment, and how it is driven. 
California mileage is lower, 



E NEW OPTIONS. 

U#Sky Lite sun roofs* air 
conditioning, and more. Trailer- 
towing packages for up to 7000 
pounds gross trailer weight. Six 
different kinds of radios including 
uniLs with 40-channe! CB, 




Room for more cargo and more fun. 
And its rear quarter windows 
wrap right around the corners to 
make backing up a snap. 



Put our new features together with 
Dodge dependability and value, 
and you’ll see why we keep on 
selling more wagons than anyone. 
Buy or lease one or a fleet . t , at 
your Dodge Dealer’s. 



6 MORE ROOMINESS* 

■ Maxiwagon has eight inches 
more load space length this year. 





IN VANS 

AND wagons: 



* I'ipiu 1 r.gc r y n n t Ypc vehicle 
kiwwr In lh* i nduitry «* wign-n* 







The classic, rigid Halliburton oases are 
made of seamless aluminum, have foam 
Inserts and combination locks. Model 
shown mearures 1x13x19 In., costs $.105. 







Pop arl cooler bag is made of vinyl msu- 
l a led with fiberglass- Practical and fun, 
it'll se| you back $6.9$ by mail. Porter's 
Camera, Cedar Falla, Iowa $0613, 




Burleigh Brooks Blue Sky phclo backpack 
■Is made of Cardura nylon and accommo- 
dates even 4x5 view cameras and much 
other gear. You cut oul the loam insert to 
Custom-Ill your equipment. Price is $09.95, 

P HOT O -TO TE S ■' t ( c-r\ .r-.-i; 7 P 7JJ 

pouch, roomy enough for camera, 
film and filters. The other, a belt 
puck like those worn by Ski Patrol 
members, offers greater capacity. 
Pouch is $4,75 ami pack is $25,50 
from L.L. Rear, Freeport, Me, 04 033, 



2, Try something fishy 

You can get serviceable camem- 
toting equipment for ruck-bottom 
prices at your wf sorting-goods store, 
Sound fishy? Right’ IPs fisher mu it's 
gear, A reel case for a small camera 
and film, or a tackle hag for u fuller 
selection of equipment. My tackle 
bag — |2,2ft on aale — holds an KER, 
two extra lenses and a small (lash in 
its main com part merit, which snaps 
open and shut by spring ten Mon for 
fast access. Ride pockets hold film, 
filters, meter and more. I usually 
have a camera handy iri the car, and 
these little bags stow neatly out of 
sight under the front seat . — Ric 
dark 




A vinyl reel coho affords good protection 
lor a compact 35-mm camera, will alto 
hold a couple of rolls of Mm, Several sizes 
are available' this one cost about $2.50. 



3. Build a custom case for lenses, accessories 



How about a compact case that 
protects your expensive equipment 
yet keeps it ready for instant use? 
You can make one to fit ymir need 6 
exactly fur about S1E>. It's made of 
wood strips covered with fiber glass 
and uses a rear cap and foam strips 
to hold each lens. Design yours 
around the equipment you'll use. 

Lay the objects on a flat surface 



and experiment to find the most 
compact arrangement. If your nor- 
ma! lens is wider than your wide- 
angle, use it in the layout; each tens 
should have both caps on. Allow Vi 
in. between sides of lenses for 
between a tens and other object) and 
Vm in. at each end. Measure overall 
dimensions of the collection. Interior 
depth of the case will be diame- 




Kalimar’a Camera/Catain bag has sQlMug- 
gage styling and lots of xippered com pa ri- 
mer is l a keep llllere. film and small ac- 
cessories handy, Made in brown or black 
polyurethane, it's priced a l $32-50- 



Popular among photographers is 
the Danish shoulder bag sold by The 
Chocolate Soup, 24*3 East 77th St., 
New York, N Y, 10021, It holds an 
extraordinary amount of gear. Cost 
is $20,50 .— Pah Berger 




A fisherman^ tackle bag, with lot# of ac- 
cessible Compartments, may bo ah [he 
camera bag you reed. For $4 or less, you'll 
have room lor all the equipment shown. 



ter of the largest lens plus -’jh in. 

Draw the shape of the end of the 
ease on heavy paper and cut it out, 
(.jive it a curved shape for strength 
and comfort. You need two pieces of 
wood for the ends, one Vk in. thick, 
the other in, I glued up layers of 
Veneer, alternating grain direction, 
to make custom plywood, Solid wood 
and edge-glued strips are also okay. 
Mahogany is recommended, but most 

(PHS)f,0 IQ page 7ft) 
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"Wherever feasible, electric CT yPJ 
companies are converting t-W ? , 

plants that run an oil and natu- 

ral gas to coaL In this way, these precious fuels will Iasi as 
long as possible -for transportation, farming, medicine, 
heating, and other useful applications,” 






: i ■ 



( s> 






•r 5 , 






"For many sections of the 
country, nuclear power is 
still the best and most eco- 
nomical answer. Coal can't 
do it everywhere" 



The time to build power plants is now. 

y J'UtHS Amenta will need 40% More electricity jll$l to I k i-Ilmmii LJwirr.; fn:ti(kile 
supply all the new people and their jobs. New power I ^ ^ ,l * 249 1 . Pwi Oflkr 

planls— both coal and nuclear— are urgenlly needed and i ™ ,JT ■ t( fl] 

must be started at once to be ready in time. For fads on ^ w*/ 1 ™ informal™ dwt coal the energy emu. 

your energy options, just send in the coupon. | \. kmt 



Edison flee trie Institute 
for the electric com parties 



Address 



.Pin rite. 



City. 



.State 



David 0 Roberts, Scientist 



'Coal. America has one trillion tons of coal reserves in the ground. 
Enough energy to equal the oil reserves of the whole world." 






PHOTO-TOTES 

{Con iinuotf ha-\ n p age 74} 

easily worked woods can be used. Cut 
rut both ends at once to make them 
identical. 

From the same wood, cut strips 
for the curved part of the case* — Vs x 
\/ 2 in. x overall length. Find the num- 
ber needed by measuring around an 
end and multiplying by two, and make 
25 percent extra to allow for mis- 
taken. 

Tape the ends to a scrap of 2x4 cut 
to the inside length of the case ; it 
will hold them square while the first 
strips are glued on. 

Glue strips edge-to-edge across 
and to the top and bottom of the 
ends, using white glue. Leave room 
at the aides to remove the 2x4. Strip 
edges may need to be beveled to fit 
tightly together. Remove the 2x4 and 
fit and glue strips — about !i h in, 
wide — around the sides, When glue 
ia dry, smooth the case and round alt 
corners. 

Mow cut two piece* of 10-oz, fiber- 
glass cloth about Vi in, overside for 
the ends. Mix an ounce of resin 
according to maker's directions and 
coat one end. When the resin is tacky, 
smooth doth on and around the 
sides. Soak the doth with a new 
butch of resin, avoiding bubbles, and 
let it dry. Then repeat the process on 
the other end. File edges smooth when 
resin has hardened, 

Cu ttlitm: These materials can be 
hazardous. Wear skin and eye pro- 
tection, ensure adequate ventilation, 
and follow manufacturer s' directions 
carefully. 

Cbth for the rest of the case is 
in. oversize in width ami long enough 
to wrap around and overlap Va in. 
Application is as for the ends, 
Smooth edges and feather the over- 
lap after hardening. 

Using a wood block and pencil as a 
marking gauge, draw k cutting line 
around the case. Make an opening 
out across a corner with a hack saw, 
then cut the case in half with a sabre 
khw , Sand both halves ill tide and out, 
and give the outsides and edges of 
both a final coat of resin. 

Adding metal trim 

Metal trim is made from about It 
ft. of aluminum divider bar used 
between sheet* of S K - in, wall pan- 
eling. With a hacksaw (or sheet- 
metal squaring shear, if available! 
trim one of the wide flanges (lush 
with the narrow one. Align the bar 
with the inside bottom of the case 
and mark it 1/16 in. short of the 
inside top. Mark a point in. 
farther and remove the wide flange 
between mark* entirely to allow for 
bending ; then bend the bar to Jit the 



corner. Repeat for the next corner. 
After making the second bend, cut 
the bar at the outside edge of the 
back of the case, and remove the 
wide flange from the last % in. Cut 
away part of the wide flange at 
front center to leave space for the 
latch, then attach the bar with 
epoxy, Rend the inside flange slight- 
ly inward with pliers so the ease will 
close. 

Screw hinges into place. Use split 
rivets and washers to attach the 
latch and shoulder-strap U -rings. An 
anchor for the bead chain should be 
riveted into place. The flip-up spacer 
for extension tubes and tele extender 
is cut from scrap left from the case's 
thick end. Two holes in the spacer 
which meet at right angle* but 
whose center lines are offset from 
each other, secure one end of the 
bead chain. The chain passes 
through one hole; a acrew driven 
into the other locks it in place. The 
spacer is fastened with screws from 
outside the case, after lining is put 
in. 

The lining can he velvet or artifi- 
cial suede or any other *oft material 



that glue won't soak through. It’s 
held with white glue or contact 
cement; epoxy or silicone glue may 
be needed where it is to adhere to 
metal flanges. Use the paper end 
pattern you made earlier to cut the 
lining for the ends. 

Lenses are held in place by rear 
cajxs fastened to the case. Metal cap* 
are sturdier, but plastic ones work as 
long as they fasten securely to the 
lens. Don't use the friction-fit type. 1 
attached my caps to flattened part* 
of ornamental hinges with silicone 
glue, using greased nails to provide a 
1 /16-in, separation (removing them 
after the assembly dried for 24 
hours in a warm place) . then attached 
the hinge parts to the case with :i H - 
in. No. 8 sheet- metal screws. 

Pieces of adhesive-backed foam 
wea the rat ripping can be placed in- 
side the case to hold lenae* steady. 
Holders for film cans and small 
accessories can he made by gluing 
wide strip* of sewing elastic to wood 
block* which are then glued or 
screwed into place in the case , — Ron 
Rnhertn 




Custom acce*«ory case It body-con- 
loured'. rigidly built to protect equipment, 
hold* Iwq lenses, hash, film, filters, tele 
converter and exlerrsion lobes. Drop Irani 
gives convonloni accoss to gear. 



spur rivet 



ixituiflH 
SURFACES 
riBEftGi aSSED 



LtKSOACi! LATCH 

aop> 



DEAOCHWN 
WITH ANCHOR 



r- LASH 



3PACEH 
iii' THSC* 



r BUTT HhNGt 



t- n? r Bun 

HIUGE 



TOP VIEW 



DIVIDER QAfl FOR 
ur wall panel 



LNAShEh 



3VH F THICK 

(OTHER 

DIMENSIONS 

ro sum 
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LUGGAGE LATCH 
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Test read 

the ultimate riding mower. 



Even at Torn, we've 
life* vet engineered a pi 
cision mowing instru- 
ment quite Like this 

Fot 



Thu Comfort. One dutch for the 

Moor's flat Mo hump tiansmission One lor 
to bang an ankle the blade froth extern 

Seat's deep cushioned luilt life Whal e mote. 
Controls are close at 

The i ngme i > counter 

balanced to cut down 1" Jjjj 

hooded to help hold 
The clutch is like a 

csTb. For smooth •■ ■ r . i - r ft' '■ - ^ yv T,,. J 
Steering? High helix ■ 1 

and fling dippings to the through inclined spin M— 1 P 

optional grass catchar dies For precise ban / f ‘'\ 

Cutting speed won t riling, straight tracking. I fjL ^ 

slow because blade Pivoted front axle (AL 

dnvo's independent of moves up. down 
the five forward speeds Absorbs bumps, bo 
you match to mowing you don't 

conditions. To unload, stay in your I N 

The cutting deck seat, pull one lever and W 

rioaiH Front to back drop 5 ^ bushel* of dip- 
Side to side Anticipates pings Or choose the WM^yn „ 

_P catcher that puts 6 Vi ■ 

. r _ _ Imshfl-; into i woriisinv 

i @ jf ^ 1 ®?7 ) able plastic bags for you VMMHIHHHHM 



Each blade of grass 
fins four chances to be 
sliced Fot a cleaner cut 



■reca sion mowing 



with two dutches, 
there are no trouble 
some idler pulleys to 
adjust 



compare them to any 
other rid mg mower, See 
if we haven't engmeeied 
the ultimate 



We engineeied dura 
bility mto this mower 
And low mam tend nee 



your lawn's ups and 
downs. So there’s less 
r ha nee of scalping. 



IOBO 



nATruHW 



TORO 



Haven't you done without a Toro 
long enough? v 



V-i VLMkHFJ 
OKA® CATCKtl 
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I 
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PM LOOKS AT 

BEAM BOX FM ANTENNA 




by Hans Fantel 

I - f you live in an apartment 
building and have no 
chance of erecting an antenna 
on the roof, a new type of in- 
door antenna may clear up 
your FM reception problems, 
rt is intended especially for 
listeners in or near large cit- 
ies where FM signals are of- 
ten plagued by what 13 known 
as multipath distortion. 

Multipath distortion is ex- 
actly the same thing as 
"'ghosta” on TV, and it's 
caused the same way, The sig- 
nal from the transmitter bounces 
off tall buildings {or off a moun- 
tain, or a bridge i so that your 
FM tuner actually receives two 
separate signals, one directly from 
the station, the other a ghost re- 
flected from somewhere else. The 
ghost signal arrives a fraction of a 
second later than the direct signal 
because the reflected path is lunger 
than the direct straight line from 
the transmitter. On TV, the result 



is a double image. On FM* it's fuz- 
zy sound and loss of separation be- 
tween left and right stereo chan- 
nels. 

The best way to solve this prob- 
lem ia to put up a directional roof 
antenna pointed at the station you 
want to hear. This cuts off the mul- 
tipath reflections from other direc- 
tions, But the idea of a directional 
roof antenna offers little Comfort 
to apartment dwellers who do not 



have ronf access. For the moat 
part* they've been out of luck 
— at least so far. 

Now E.I.C. (British Indus- 
tries Co.) has come to their 
rescue with a gadget called 
the Beam Box. a compact de- 
vice that measures about 1 4 ’2 
inches square and ity inches 
high and can be kept on the 
shelf right beside the tuner or 
receiver. It contains an anten- 
na that can be aimed in differ- 
ent directions simply by turn- 
ing a knob fa matter of 
switching in different combi- 
nations of antenna elements, 
not physical movement). 
What's more, it can alau be tuned 
to different frequencies across the 
FM band to increase signal 
strength from the particular sta- 
tion you want to hear. This gives it 
measurably greater pulling power 
for difficult stations than either an 
ordinary wire dipole or a rabbit-ear 
indoor antenna can provide. 

Our midtown-Manhattan test, 
using a receiver With 2 multipath- 
i Please lutn r& page &£} 



We put B-LC.’s Beam Box through its paces 



To test the Beam Bex, PM chose the 
most dilficull location Imaglnable-right 
In the middle of Manhattan, surrounded 
by steel-frame skyscrapers that produce 
a real jumble of multipath FM signal 
reflect Iona. 

For a lest receiver, we selected Yama- 
ha's CH-2020 Tor two reasons r First, 
its excellent fidelity reveals changes In 
signal quaJlly directly ta the ear {we lis- 
tened with a pair of lop-quality A KG 
earphones), Second, the Yamaha ra- 
ce iver has a special multipath meter that 
indicates the amount ol reflected (out of 
phase) signal being received. With the 
aid of auch a meter, it's possible to ori- 
ent an antenna for minimum multipath 
pickup. 

We found that tuning the Beam Box to 
the frequency of the station we wanted 
lo hear helped in several cases ol mar- 
ginal recepllon. On out-of-town stations 
coming in very weakly, wa could in- 
crease that signal level by 20 to 30 units 
over the signal provided by an ordinary 
wire dipole. As a result, the background 
noise level dropped perceptibly, while 
the highs in the music lost their fuzzy 
distortion and came through quite ciear- 
!y. 

This advantage was shown most def- 
Initefy with stations at either end ol the 
dial — where ordinary antennas are least 
sensitive. For frequencies at the center 



of the band, and tor adequately strong 
stations, both the regular dipole and the 
Beam Box seemed about equal. 

Surprisingly, the multipath meter on 
the receiver did nol register much reduc- 
tion of re! looted signals with the Beam 
Bo*. Of course, the performance of any 



Here center meter on receiver is Indl- 
caling fetal signal strength of station. 



antenna depends on the particular loca- 
tion and its surrounding terrain. 

With tall buildings casting r enactions 
from all directions, It was evidently Im- 
possible lor the Beam Box to separate 
the direct signal from Its echoes. — H.F. 



Same meter It alto used to thow per- 
centage of signal that It not mu 111 path. 
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BEAM BOX FM ANTENNA 

(Conlfmwa from osas 80) 




distortion meter i sec below ) , showed 
l h«t when multipath interference 
cornea from all direct tons, the Beam 
Box can't reduce it very much. 

We alsu tried the Beam Box in 
other locations with less sophisticat- 
ed receiving equipment. 

In a different Manhattan situation 
— fewer fall buildings nearby — re- 
ception with Beam Box and dipole 
seemed about the name. 

In a suburb about 35 miles from 
transmitters, the Beam Box provided 
noticeably improved reception of 
some stations, but did not pull any 
greater number of stations than the 
conventional dipole. Here it was 




Beam Box has three controls : right, a 
selector switch for phase-shill network 
that electrically alters antenna orienta- 
tion; center, bandwidih switch; loft, tun- 
ing knob, used with the bandwidth twitch 
in narrow petition. Hear of the device hat 
connect lent lor both 300-ohm and 75- 
ohm leads to tuner or receiver 



found that leaving the bandwidth 
switch on narrow while tuning the 
receiver made it easier to separate 
adjacent stations and to pull a weak- 
er station normally blanked by a 
stronger one. 

Kingston, R.L, is a deep-fringe 
location for Boston stations and me- 
dium fringe for those in Worcester, 
Mass., and Hartford, Conn. Here, 
with the wire dipole reoriented for 
each station, it provided better re- 
ception of about half of them; hut 
most listeners can't or won't move 
a dipole antenna with each retuning. 
With the remaining stations, the 
Beam Box was better than the dipole 
for one, equal to it for the others. 

Our findings indicate that the 
Beam Box is no real substitute for a 
directional roof antenna, either in 
signal gain or multipath suppression. 
But where such an antenna is im- 
practical and there are just one or 
two ftourcew of multipath, the Beam 
Box should be superior to other in- 
door antennas. 

Before investing 189 95 (suggested 
retaili, ask your dealer to lend you 
a Beam Box for a tidal where it 
counts — in your particular receiving 
location. PM 
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Where to take 
your garden 
for help 



Professional assistance is available 
— if you know where to find it. 



S uppose you're having a prob- 
lem — weevils in the peas, or 
melons that won t grow to anything 
like (he ones shown on the seed 
packet. 

Maybe you can get help from the 
local garden center. Maybe you can 
find a more experienced gardener in 
the neighborhood who knows what 
to do. Maybe you can get a book 
from the public library (hat contains 
an answer that isn't too technical 
But maybe you can't, 

Fortunately, there are other re- 
sources available to you — primarily; 
your county agent. You may have 
always thought of him as someone 
who talks only to farmers, but the 
fact is almost every county in the 
United States (many cities, too) has 
one. and he's there to help with agri- 
cultural problems, no matter how 
small your garden may be. 

Often the only problem is finding 
him. The county agent works for the 
Cooperative Extension Service, a 
joint operation of the Dept, of Agri- 
culture and your state's land-grant 
university. It's the university that 
decides how local offices are des- 
ignated and listed rn the phone 
book. Possible listings {usually un- 
der your county government) include: 
County Extension Office, County 
Agent, County Agricultural Agent 
and Farm Adviser. If you see nothing 
that looks likely, call your county 
government switchboard operator 
for help. 

Once you've found the county 
agent, what can he do for you? He 
can answer questions, as an impar- 
tial expert with specific knowledge 
of your geographic area. He can 
identify insect pests from samples 
(but get instructions before collect- 
ing or sending them) and tell you 
how to combat them, In most cases, 
he can provide analysis of your soil 
(get sampling and shipping instruc- 
tions before digging up chunks of 
topsoii) and make specific recom- 
mendations as to the kinds of plants 
that will thrive in it. Finally, your 
county agent can apply his local 
expertise In guiding you 10 other 
information sources that can help 



you resolve your special problems. 

Some of that information comes 
from the USDA, and you can get it 
directly. The Department's 432-page 
1977 Yearbook of Agriculture, Gar- 
dening tor Food and Fun, offers a 
wealth of information on climates, 
growing techniques for specific 
fruits and vegetables and even- stor- 
ing and preserving your produce. It's 
available for $6.50 from the Superin- 
tendent of Documents, U.S, Govern- 
ment Printing Office, Washington. 
D C. 20402 (mention stock No, 001- 
000-03679-3), The Department also 
has helpful free pamphlets. Write to 
U.S. Department of Agriculture, Of- 
fice of Communication, Publications 
Div,, Washington, D C, 20250. Ask for 
the Popular Publications list, 

Gardening clubs are a valuable 
resource for both the advice of more 
seasoned gardeners and all-around 
camaraderie. Your county agent can 
help you contact such groups. 

A national organization with 250 
local chapters is Mens Garden 
Clubs of America, 5560 Merle Hay 
Rd., Des Moines, Iowa 50323, They 
publish a magazine for members and 
sponsor youth programs in garden- 
ing. More specialized are the North 
American Fruit Explorers (e/o Rob- 
ert Kurle, 10 South 55 Madison St, 
Hinsdale, 111. 60521) and the Indoor 
Light Gardening Society of America 
{c/q Horticultural Society of New 
York, 128 West 56th St, New York, 
N.Y, 10019). It fruit-growing or exper- 
imental gardening under fluores- 
cents is your ticket, get in touch with 
one of these two groups, 

— Stephen Walton 
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UNDER EVERY TOUGH CHEVY F1EETSIDE PICKUP 
THERE’S ANOTHER TOUGH CHEW PICKUP. 



When we say Chevy 
trucks are built to stay 
tough, we mean it There 
are two tough steel walls 
in the Fleets ide tailgate, 
pickup box sides, front 
fenders and hood That's 
toughness where it's 
needed most. And that's 
one more good reason 
Chevy Fleet side pickups 
make such an impressive 
investment for your job 



Corrosion resistance to 
match , __ 

Chevy pickups are given 
extensive corrosion rests - 
iance treatments For 
example, up front, inner 
and outer fender and 
hood panels are sprayed 
with an anti corrosion 
compound before assem- 
bly in the back, Fleetside 
pickup box steel floor, 
sidewalls, front panel 
and tailgate are electrically 



charged and immersed 
in primer for corrosion 
resistance in those hard 
to get at places. 

A word about anginas, 

Chevrolet pickup trucks 
are equipped with GM- 
built engines produced 
by various divisions See 
your dealer for details 

Built to last. Look at 
the record, 

95 7% of at] Chevy trucks, 
tn the ten most recent 
model years recorded, 
were still on the job. This ls 



based on the latest avail- 
able industry’ model year 
registration statistics 
through July 1, 1976 




r l Rii ikca. rtiiv i. im ib?? 

iiut-iocs notifiable 



Double wall tailgate. 

Fleetside tailgate is double 
walled, with deep, embossed 
surfaces on the inside (or rigidity 




Doubl P-wqll pick up box. 

Sidewalls are double walled from top to 
bottom to provide structural rigidity 
Abo, inner wall prevents shifting cargo 
Irom marring extenor wall 




Double-wall cab; 

Upper cab hack panel, 
windshield pillars and front c< >vd 
a re two sit el w alls th ir k 



Double wall hood 

Two pieces oi steel, 
weldet l together li • form 
one solid un 1 1 Helps 
eliminate hoed flutter 



pane 



ire, a? for added rigidity 



&T377ffl3flDt3!@ 



doors 

Pickup doors have inner 
with embossed 



front lenders 

Front tenders have an 
embossed steel inner wall. 

A a i si i ■ w u . hin g in r ter fender 
;kit 1 to h r protect engine 

from salt spray flying stones 



BUILT TO STAY TOUGH. 








FIRSTHAND REPORT 



by Michael Lamm 

WEST COAST EDITOR 




S ome of the nicest sedans on the 
road today are engineered by 
BMW, This latest 733i turns out to be 
one of the sweetest cars I've driven 
lately. 

It's just a shame it has to be so 
experts Ive, At $22,000, the 7333 — 
great as it is — would be pretty hard 
to justify to your accountant. 

Sure, alt that engineering and all 
those gadgets do cost money. So 
does BMW's superb detailing end 
finish. I found no jagged sheet metal 
under the doors, rockers, bumpers 
or anywhere else; no orange peel in 
the paint; no glue runs; no bad 
seams In the upholstery, trunk, or 
carpeting, This car is put together! 

But I came away thinking it's too 
bad BMW doesn't offer an economy 
version ol the 733i for just plain folk. 
All that marvelous handling, braking, 
safety and comfort would still suit 
me fine even without the power door 
locks, the electric sunroof, AM/FM 
radio, casl alloy wheels, decklid- 
mounted toolkit, electric speedo and 
tach, pushbutton monitor panel, and 
electrically powered outside rea r- 
view mirror, 

I could live without the standard 
airconditioning and rear defroster, 
too, but it's really hard not to lust 
after the styling and engineering 
that make this largest BMW truly out- 
standing. 

What I especially wouldn't want to 
do without is the 733i s handling, 
Automotive writers have been saying 
for years that lh . . . here’s a sedan 
that handles like a sports car/' Well, 
here’s one that really does. It 
handles better than most sports 
cars. 

BMW’s new front suspension has 
double-jointed lower pivots and a 
modified MacPherson-strut setup 
that makes the car track and corner 
like it's built into the roadway. Turn 
tha steering wheel and that’s where 
the car goes. 

Tha front suspension also allows 
more space inside the front wheels 



Driving the BMW 733i 




The Bavarian Motor Work*' $22,Q0Q ifagshlp Is a sedan that handles Ilka a sports car. 




Standard features Include sunroof, cast-alloy wheals, AM/FM, alrcondltloner and more. 




Instrumental! on includes readout panel 
for levels, of moil fluids under the hood- 



for the disc brakes, so the rotors can 
be larger. BMW uses four-wheel 
discs all around, with small drums at 
the rear for the parking brake. 

Brakes are hydraulically assisted 
from the same power pump and 
reservoir that serves the power 
steering, BMW went this route be- 
cause fuel-injected engines (in this 
case, the Bosch L-Jetronic) have an 
unsteady vacuum supply. Also, the 
hydro assist gives a dozen or so 
slops with the engine off —some- 



thing you don't get with vacuum. 

Steering assist gets progressively 
weaker as engine rpm increases, 
This lends more road feel at higher 
speeds. BMW has shied away from 
the now-trad it ion a i rack -and -pin ion 
steering for the 733i and goes with a 
ZF recirculating bail lype. it works 
well and precisely, but I found it a 
little stiff at lower speeds. 

Hear suspension uses fully inde- 
pendent axles with semitrail ing arms 
and high-mounted coil springs 
wrapped around tube shocks. The 
rear suspension assembly stands on 
its own isolated subframe, as does 
the entire front body structure. The 
idea is to keep the unitized passenger 
compartment as quiet and smooth- 
riding as possible. 

And h's a very silent, gentle car on 
the road With all windows rolled up, 
you hardly hear any noise at all. 
There's a bit of whoosh from the 
Michelin sieehbelted radial tires, but 
good insulation and sound dead- 
ening cancel out engine, drive-train 
and wind sounds very effectively. 

{Please torn to page 86) 
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DRIVING THE BMW 7331 (Continual a Out 




Fuel In joe lion hardware la apparenl on 
the 7331'* In-line, overhflaa-eam Si*, 



On smoothly paved roads, this car 
glides along without a burble. How- 
ever, you do fee! rough surfaces, as 
you might expect from a suspension 
that counters body roll and comers 
so well. Thus there's a slight trade- 
off. but I'd rather fee! a bit of 
jiggling ih the rough than wallow on 
too-soft springs for the hypnotic com- 
fort of a boulevard ride. 

And one pleasant feature of this 
BMW is that it's extremely tight, so it 
moves over bumps and corduroy 
stretches in amazing silence. 

Power comes from BMW's proven 
overhead-cam Six — the same engine 
used previously in the 3. OS and 
3,081. which the 733i replaces. 
Slightly oversquare, this powerpiant 
is potent but not temperamental and 
not lumpy at idle. BMW lists 177 hp 
at 5500 rpm. That’s just a tad fess 
than one horse per cubic inch. 
Torque, on the other hand, tends 
to be slightly weak when compared 
with U S, V8s of similar horsepower 
rating, especially at lower rpm. 
What this translates to is this; The 
7331 with its standard manual four- 
speed gearbox accelerates right 
alongside the best performers on the 
road; 0-60 mph In less than 9 
seconds and the standing quarter 
mile in less than 17, 

But with the optional automatic 



page 35 } 




BMW tradilion* are IrunMld-mounlad 
lool kit and finds pendent rear suspension. 



transmission, the 7331 sprints less 
like a springbok and more like a 
llama. Which isn't to say it's bad, but 
the automatic does tend to put a 
damper on brisk acceleration. 

The four-speed makes this car a 
delight to drive. It nips into gear with 
just the gentlest nudge. It's also very 
accurate, with short throws and a 
cooperative shift mechanism, The 
cfutch feels positive, too, but not 
grabby, and its hydraulic actuation 
means ft doesn’t take much muscle 
to operate 

There's everything inside this 
BMW that even the pickiest driver 
can hope for. plus quite a bit more. 
Seat bottoms adjust up, down, back, 
forth, and tilt for knee support, Seat^ 
backs recline. If you can't get com- 
fortable, go see a doctor. The steer- 
ing column adjusts for length and 
height. And there’s ample knee and 
too room fin the rear seat, even with 
the front buckets shoved all the way 
rearward, 

Gauges read well but aren't totally 
complete. Instead, there’s a Las 
Vegas strip of lights that blink when 
anything goes wrong, In addition, 
BMW Interior designers put a moni- 
toring panel to the left of the instru- 
ment cluster. When you press the 
main monitor button, it checks levels 



of water, oil, washer fluid, brake 
fluid, brake pressure, and whether 
the backup lights work. 

Here’s a car with a tali green- 
house, big windows, thin pillars, and 
short hood and deck. Potentially, the 
7331 is designed for full vision in 
every direction. Problem is, all four 
seats have big. bulky headrests, and 
the rear rests stick up into the 
driver's view, 

BMW puts great emphasis on safe- 
ty, and they prove once again that a 
shoulder harness doesn't have to 
saw Into your neck. Their befits, in 
fact, have been a pleasure to use for 
years. 

The 733i incorporates crash-crush 
sheet metal front and rear, and BMW 
makes a big point of the fact that the 
front structure deforms in a con- 
trolled way when bashed. The hood, 
too, is designed so it can't fly back 
through fhe windshieid. 

Rear sheet metal likewise gives fin 
a rear-ender, and the gas tank can 
move downward in a crash so it 
doesn't blow up in your hip pocket. 
The gas filler is protected against 
side impact. 

Meanwhile, the roof and passen- 
ger compartment make up what 
amounts to a roll cage, with built-in 
roll bar in the B-pillar and a beefed- 
up top structure. 

All of which leads me back to my 
original thinking. Here we have one 
of the world's greatest-handling, 
most sensible, desirable, practical, 
efficient, and cooperative 4/5-pas- 
senger sedans. But only a handful of 
buyers can afford them. 

I like gadgets as much as the next 
fellow. More than the next fellow. 
But if BMW could delete a lot of its 
standard equipment, perhaps mak- 
ing it optional, then if they could 
bring a car like the 733i to the 
masses at a mass-production price, 
they'd have a world-beater. What a 
car that would be! IW 



SPECIFICATIONS — BMW 733i 




Rur-pataangar accommodation* a to su- 
perb; armrest hides storage cemparlnront. 



VvMel# lyp* — From iingine, xenr-dnvi? lutir-door 
ifidiiV 

Price. p.e.e. Eiil— lif.000 appro* 

EApIni-Tfpl; Ohc in-line Six. itnmi combustion 
Chambers, 

flora nnri stroke; 99x60 mm {3,50 x 3 30 In ). 
Displacement 3210 cc [106 ce. m.J 
Wax bhp ($ rpm 1?? ® S$Q0 toi 
MUX iprtjue @ rpm: 195 (£> *000 
Inducllon ays-lem: Guich L-Jetronlc fuel 
1n[iGth0n. 

Mwm Irjkn— ScsndSrd IrnnSm i*ii an : GoImiq 4- 
spued. ili| synchro. 

OpIlDnni Imnamif sign 3’Speed automatic, 
Final drive raU&s 3 *5:1, each IrsnsmiaSion. 

Suspension— From. DuUMf iink MsoPhersen siful, 
small poattiva Jtlngpin oMet, IMgeifvn 
ca*E*r cltstiE «1 axle, progressive nnliroll bar. 



Fk'nr independent ax lea. aemil railing a mi a 
and call springs around tubular sltaake: lull 
unStflll eCHon 

Tina — Mlefielm 205^70 Vft-H Sl 4 < I- tolled tube- 

141* mdiait 

Steering — fide I quisling bell, hydraulic power 
as i lei. 15.2:1 rails; adjustable stearin* cal 
BraMe- Four- * heel outboard disca, 11 -In. dia , 
Granted m front, nortvented rear; power aaaiat 
Irom ileenng hydraulic builsr. 

body and dlrnifttlOAS— Comlnucuon All-slcul. 
uni tried body Aim from and rear aueponnon 
Ctrr er*: 4-dtor, S-passenger sedan. 
WhaOfitole: 27W mm {110 0 In.) 

Overall length: 5013 mm [107.4 ln.fi. 

Overall wldlh: 1000 mm (70 V Jn.fi. 

Trunk GJipatlly 22 0 cu. M 

Fuel capacity: 22. S gal 

Curb waighi; 35*5 ms. leuiomaiic). 
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Yesterday you could admire 
LED digital tuning in short wave. 

Today you can afford it. 





introducing Panasonic's Command Series top-oF 
the-line RF-4800. Everything you want in short wave 
Except the price. Like a five-digit LED frequency 
display. It's so accurate {within 1 kHz, to be exact), 
you can tune in a station, 
even before it's broadcasting. 

And with the RF-4S00's eight 
short wave bands, you can 
choose any broadcast 
between 1,6 and 31 MHz 
That's the full frequency 
range Thai s Panasonic 
And what you see on the 
outside is just a small part of 
what Panasonic gives you 



circuitry, Panasonic's RF-48Q0 gives you all these 
sophisticated controls. Like an all-gear-drive tuning 
control to prevent "backlash" Separate wide - narrow 
bandwidth selectors for optimum reception even in 
v crowded conditions Adjustable 

calibration for easy tuning to 
exact frequencies A BFQ pitch 
“3 j control, RF-gain control for 

I - increased selectivity in busy 

jr ' . signal areas. An ANL switch. Even 

L separate bass and treble controls, 

II And it ait that short wave isn't 
enough. There's more, Uke SSB 
(Single sideband) amateur radio. 
All 40 CB channels Ship to shore 



i*jL. • 



inside There’s a double superheterodyne system 
for enhanced reception stability and selectivity 
as well as image rejection An input-tuned RF 
amplifier with a 3-ganged variable tuning capacitor 
for exceptional sensitivity and frequency linearity. 
Ladder-type ceramic filters- to reduce frequency 
interference And even an antenna trimmer that 
changes the front-end capacitance for maximum 
reception from minimal broadcast signals. 

To help you control ail that sophisticated 



Even Morse communications AC /DC operation And 
with Panasonic s 4" full-range speaker, the big sound 
of AM and FM will really sound big 
The RF-48G0. if you had a short wave receiver as 
good You wouldn't still be reading, You'd be listening 

■ T r-rfi utii fly co receive abort *a w bcewicaBl* will vary Wiwnafd«y 

OfMiaEar t gwgiwfrtW kxalton ami uchw 1*rtar» ^o j w«J an ofAroat puMde 

!» r*c*tv* #wl -vw 













Get white 
TEXTURED 
ceilings... 
as easy as 
painting! 




ishes. hairline cracks, drab, dingy 
areas , , , gives modern three* 
dimensional ceilings anywhere in 
your home. 

Economical, too! 

The handy 1 0-lb 
package covers 
approximately ISO 
square feel when 
mixed with water 
And roller, brush 
and pan clean up 
easily wilh water, 

Ask for Eaiy-Tes by name al your 
nearby lumber or building supply 
dealer Or look lor hi $ Eg&y-Tex 
Display. 

SEND FOR FREE FOLDER 

Illustrated "How-To ' folder gives 
easy-to-follow instructions for mix- 
ing and application. Ask 
your dealer, or write 
Gold Bond Building 
Products, Division of 
National Gypsum Com- 
pany, Dspt. PM-4, £500 
Walden Avenue, Buffalo. 
New York 14225 



Gold Bond Building Products 

Answers th.il mrjkc ihe difference 






Trick on the now Skater-Cross courses is to come as close as you can to ihe lop 
edge of concrete chute without losing the board over the side. This one is working. 



Skateboard wring-out 



I f you're jaded for want of thrills, 
don't despair* Try one of a bur- 
geoning breed of concrete chutes for 
skateboarders known, aa “Skater 
Crosses/' The complexes— mostly in 
California sn far — boast hair-raising 
courses 620 feet iong, with bobaled- 
type 15-foot walls installed along the 
curves. 

Experienced skateboarders push 
their expertise by skimming the top 
of the wall with only rear wheels 
bearing on the surface, If things get 
too hairy, they simply drop off the 
board and let it sail over the side. 
They then scramble down the verti* 

iPjsas^ tarn to page $0} 




How to live dangerously is demonstrated 
by a young skateboarder at Ihe top edge. 




Skater -Gross in southern California boasts a G20-1oo1 course of tree-form concrete, 
ottering curves wilh high walls for skimmers, and flag man 1o control the traffic. 
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The 1977 Popular Mechanics 
Index and 5heJ| Wraftfier actually 
converts your '77 PM issues into 
a formidable ''reEfftnce Library." 

That's right, there are over 5.000 
cmss- reference entries ol the PM 
articles that appeared during the year. 

The bride* is bound into n 
handsome Shelf H™ frprr 
constructed nJ sturdy high glow- 
lacquer board that's designed to 
with stand years ol use. Precisely 
encasing twelve Issues,., it nukes .in 
attractive and useful addition TO 
your liookshelf. 

As years pass , your PM issues will 
increase in value as a reference 
source. You'll be able tn retrieve 
important artidrs as you need them 
from a growing inEormafion hank. 

And, you'd avoid the headaches of 
trying to dig up valuable misplaced 
information. 

The articles you want jump out ol 
tack issues— Complete Guide to 
Furniture RrCnishing; 101 Wiys to 
Cut Home Enei^y Costs; Misimi/e 
'l our CB Firepower; Maintaining 
Your Moped- and hundreds more, 
all at your fingertips] Or you can 
find all the articles indraed under 
broad categories such as auto 
repair*, aviation, basements, 
talteries and beds. 

The entire pucka#? — tarlcx rind 
Shelf U^uptwr— Ls yours for only 
$2,69 postpaid. Why w-iit? Send 
for your Index and Shelf Wmi)ia?r 
today, and start building your own 
Popular Mechanics reference library; 

Smd t^lnH tn- irtpSf? rn * J t T ** 5T-5 

POPULAR MECHANICS INDEX. 

Boot 1014. liadiioCity Station. N-Y. N Y 30019* 
Plea.* iwrw die 1977 Index and Shell 
Wrapj*r itrul ru*b ir [ii ant na toon at it 
b av,niLiblf tn April 1978. Also send me 
immediately the □ 1976 t J 1975 D 197+ □ 1973 
□ 1972 □ 1971 Index ond Shelf Wrapper* 
as rbrclued. I enclose $2.69 postpaid for rnch 
index nnfered. 
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Gut Slur Kip 

Make checks fuyshle to IVpular Mechanics- 






A basic tool 
everyone needs. 



Need an adjustable 
wrench that can fit alt 
sizes,, standard and 
metric? A portable clamp? 
A wire-cutter? A super 
pliers that locks? 
Get VISE-GRIP 
locking pliers. They 
can do more jobs- 
easier and faster- 
than any other 
hand tool. 



The 
VISE-GRIP 
Model 5WR. 

Pictured 
actual size- 
small enough for 
pocket or purse, 



Pull headless nails Speedwrench. Super pliers, 





USE- 

GRIP 



Wire-Cutler. All-purpose damp. Nan-dip 

pipe wrench, 




VIS£-GfllP v alr«Jemart,ti[Ptf 9 rwn Wi^ Co . Inc.. DeWitt. Nebfmita 6B3J* 
t.Ccpvngnt PeSenseei Vig. Ca. Inc 




SKATEBOARD 

(CanUnuad Horn page S3) 




Experts skim the rims within Inches (top), 
hut near-misses kick board over edge . , . 

cal wall on foot, into the track t and 
usually fall. Bruises and burns are 
at a minimum, thanks to helmets, 
knee and elbow pads. 

AH Skater-Crosses have super- 
visors on the track guiding traffic 
with flags. Dangerous performers 
are waved off the course. tM 




. , . and drop rider down Into the trough 
where helmet and pads do their job. 
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Maybe you thought catching 

poachers 




ana saving u 
only happens inch 



ives 

e movies. 





Wrong. 

Life in the Coast 
Guard is a lot better than 
a movie. It's the real thing, 

You probably already 
know that the Coast 
Guard has the unique 
mission of saving lives 
and property. 

We do a lot of other 
unique things, too. 

Were law enforce- 
ment officers, patrolling thou- 
sands of miles of America s 
coastlines, on the lookout for 
narcotics smugglers. 



We protect our national re- 
sources, keeping our new 200- 
mile fishery conservation zone 
safe from "poachers" who illeg- 
ally fish our waters, 

These are big jobs, impor- 
tant jobs to our country and to 
the men and women who per- 
form them. So are the other 
things we do. Working to pre- 



vent pollution of 
our waterways and 
coasts. Maintaining the 
lights and markers that 
guide ships. Promoting 
safety in 
recreation- 
al boating. 

Helping others is helping 
yourself* 

It’s not all hard work, though 



provide an allowance for 
housing and meals. So 
most of your pay is yours 
to keep—or save towards 
a new car, stereo equip- 
ment, even college. 

And because were 
smaller than the other 
military services, your 
chances of being recog- 
nized are greater. Good 
performance earns re- 
wards. Which 
means a big- 
ger paycheck, a 
bigger job and a 
brighter future. 

It all adds up to 
something pretty ex- 
ceptional. A meaningful job, 
with an exciting lifestyle 
attached. 

If you would like to be 
involved, see your local re- 



there's plenty of that. - 

In the Coast Guard, cruiter or call us toll free 

when your job is done and (800) 424-8883. 

you're off duty, your time is your Or send us the coupon 

own. You can get out of your below for more information. 



uniform and 
into your own 
thing. 

The pay- j 
check you get 
(over $400 a 
month after 
basic training) 
goes a lot 
further. We pay 
for your uni- 
forms, medical 
and dental care, | 
and when 
quarters aren't 
available, we 



HELP OTHERS. HELP YOURSELF 

THE COASTGUARD 



Coast Guard Opportunities, 

RO. Box 1452, Scranton, Pa. 18501 

Please send me more information about the 
following Coast Guard Programs: 

O Regular enlisted Q Coast Guard Reserve 
□ Coast Guard O.CS. (College graduates only) 
LJ Coast Guard Academy 



fAr, /Ms, 


Aoe 


Street 


AW.# ! 


City Slate 


Zip 


Phone number 











Using checklist In lac lory manual* Jim makes routine chock, 

Leam to f ix that 
lawnmower engine 



PM's Home and Shop Editor 
and his teen-age son check 
out new (earn-at-home plan. 

by Jim and Harry Wicks 



S ince there are an estimated 50 
million gasoline-powered lawn- 
mowers in use in the United States* 
the latest corn-at-home offer from 
the Foley Manufacturing Co, trig- 
gered our curiosity. Actually* the 
teen-age half of this testing team 
spied the offer and felt that fixing 
lawnmmvers could, in fact, be a , 
rather pleasant way to earn income 
in his after-school hours. His inter- 
est .spurred the other half of the 
team into action. 

The first step was to learn more 
about the program, so we contacted 
the folks at Foley. We knew that this 
firm has been in the business of 
helping individuals to establish small 
businesses for better than 50 years. 
Their major reason for developing a 
Lawn Mower Repair Program, ac- 
cording to Allen Jacobson, consumer i 





I Q un lily tools thai gel you started Include S-K opan-end and 
*4 -in. socket wrench set, Ignition wt, lly wheel puller. 



education supervisor, 4< w r as to expand j 
the markets of opportunity for our 
associates/" Thus the firm set guide- I 
lines to develop a program for the " 
repair of small engines that could If 
make it possible for an individual to 
earn from $8 to S15 an hour. Next, 
details were worked out so program I 
users would realize a parts markup 
of from 20 to 35 percent on the parts 
used. 

For $398* you can enroll in the H 
program* and the fee can be split up 
and paid in up to 12 monthly install- 
ments, For those who Want to see 
more firsthand before investing that 
amount, there ia also a $25 "Free 
Trial" offer. You send the firm $25 
for the B’oley In-Depth Manual. You 
will be billed for the postage and 
that will be your only cost. After you 
fPJOii sb imn fa pa gs 9 4) 



Package lhat comet in kit Includes wall- whiten manuals lor 
different makes of mower engines— both two- and four-cycle. 




3 The roaster instruction manual by Foley 
comes In Ihls sturdy three-ring binder 
wlih grease-restelflrtl cover, 

a Phi's teenage tester found instructions 
perUcuteHy easy to follow with clear 
drawings with tele of Information. 



52 POPULAR MECHANICS 




1 



Rockwell 10 -inch homecraft 

MOTORIZED TABLE SAW 

When you buy this saw at 
£25 9.90, you get a Ht H.P. 
rquier for a penny? Saw has 
front COntrofc. 01 a ho iriTs. tor bevel 
gut, Rip fence i$ self- 
aligning. High performance 
motor. Two extension wings 
and stand included. 28.000 
?, AR.P.M, fouler is complete 
with Vi inch collet and 
wrench. U. L listed. 

$2S9 " * BW> $ 260 



V> 



6^ 



& 



DELUXE 
9-INCH PAINT 
ROLLER COVER 

Works well with all types 
of pain! . . . latex, oil 
base, semi and high 
gldss. (R-362J Qg^ 



Weller HEAVY-DUTY 

SOLDERING GUN 

Wakes every soldering job easy. 
Trigger selection for high or low 
output. High efficiency, heavy 
gauge copper soldering tip. Twin 
lights I ilium mate work. 

(D550H) 

$1699 



SILVER 
POLYESTER" 
PAINT BRUSHES 



4- inch Varnish /WafHS&ai) 



3-inch Varnish /Wall (5531) 



±. 

2-inch Varnish /Wall {5531) 



Vi inch Varnish/ Wall (5531) 



$444 



$277 



SI 88 

$144 

) 

$222 



t JSSli^sP! 

w/Mi the 



smt/y 



*he store 
Wry on fh"“ n tl} e 
^ Z! he door. 



• • 



• * 



£°od Sen ££° me repai, or 
WH/e'Jjab/e - ^^s% d rt al ^°^U Bht>or ' 
^ afdiva r« ' ■ E e ?: He ' s fic >y? Ur self ' 1 ^ ^ ‘ 



*• 
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3-INCH 



1 Vi inch Sash {5535) 

’For all kinds of paint. Polyester stays 
resilient. Holds its shape. Lasts three 
times longer than bristles. 



mm 



Pentl rates. Stops squeaks, 
rust, corrosion. Keeps tools 
like new. Loosens slieky 
mechanisms, locks, hinges. 
Lubricates moving parts. 

{40011) rtvJrtrt 

9 9 ounces 




SWIVEL-BASE 
HOMEOWNER'S VISE 

Belongs in every tool kit. Unbreak- 
able ductile steel. Replaceable, 
hardened-face jaws. Large anvil 
and horn, Permanent pipe jaws. 
{1773) 




$1Q99 



CARBORUNDUM 

ASSORTED GENERAL 
PURPOSE SANDPAPER 

Long-iasling p/e- cut 
aluminum oxide sheets 
fit oscillating and orbital 
Sanders. Assortment 
includes two shoots 
each of line, medium, 
coarse grits, fS0T9) 




49c 




Rockwell 3/s-iNCH 



1 



VARIABLE SPEED 
DRILL KIT 

Drills ail types of materials. Speed 
adjustable. Can he preset and 
locked from 0 to 1.400 R.P.M. 

Handy "Tool- 1 
Toter" case hokte * 

13- piece twist drill | 

set, 6-piece - ^ ^ two ° cen 

soc ka l sel , 4 l n as. t 525 1 ^ 

screwdriver bits. « J $^&4 



!f j 



"■SSS- 

afele LlS Dinted case. 

Cbtortie pia 1 tm . 

Re d sat«W 9 el i 



{31 I41N&) $2®^ 

with coupon 

vjUhout covpoo 



1 



1 

•ST7f'S^ 



crewdriver bits. « &allcMeS t-lQA \\ v I 

U.L. listed. 1 ^coupon 1 — — | 

T2790 \3— 



DIS5TON 

ABRAOER 

Sands, linlshos in one 
easy oparalion. Works 
faster, lasts longer than 
sandpaper, Stainless 
steef finishing surface 
is etched with hun- 
dreds of sharp- edged 
pillars, 

(400F) 



* 



$588 



MarchindiftB. in tht» advertisement, Is ivnllabSs tram participating Sentry dsalars only Ollar exp reg May ST, IBTfi. The 4,500 Sentry dealer! own their Here*. Th*y 
r.eiett their n-orchui-disp end im\ Iholr Own prices. Tho-e .-nay be variations In products, available quant. He* and price* In individual il&rg*,, Stnby Hardware 

CwporiU&n, Cleviiand, Ohio 44113 . AA 



LAWN MOWER SCHOOL 

{Gpnflfiwtf ti -am pu£& $2) 

have looked over the manual you can 
do one of two things : 

■ Keep it and enroll in the pro- 
gram; the $25 becomes your down 
payment 

■ Return the manual for a $25 re- 
fund. 

One of the first things we liked 
about this program is that it is 
complete upon arrival* There is no 
waiting around for weeks and months 
for the next step* And all material is 
presented in a clear step-by-step 
manner; the instruction manual is 
easy to understand. 




C Foley recommends building an engine 
** stand, otters one vers Lon In manual. 




Q To gap points, follow book sequence. 
° Start by removing cover. 

What comas with the course 

The package* as it comes, is 
impressive. For openers, it includes a 
spanking new Briggs & Stratton 
engine — this is the make used on 60 
percent of the lawnmowers today to 
practice your new skills on. 

All tools in the package are of top 
quality. In fact, we feel that the 
toolbox is a dandy starter set that 
will probably last a lifetime. We 
were also impressed with the special 
tools that were included to make the 
job easier. Among other items, for 
example, the kit has a flywheel puller 
and ignition wrench set — must-have 
tools for lawnmower repairmen. 
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A brand new Briggs & Stratton four- 
cycle engine fa taut to practice skills. 



ENGINE ETANO 




1/4 m WR" 
SCREW EYE 
(i REQ0.3 



1/4 M 

he She ad nut 

M/4" HO. a 
FH SCREW 
|(l flEQQ.I 



fNGiNE CUTOUT AND BOLT 
LOCATIONS TO SUIT 

M/4-20 

.n^WlNGNUT 
^ (? REQD.J 



1/4-M x 2" 
HEX HEAD 
BOLT AND 
WASHER 
<3 RE OP, I 



3/4 X 3 * JB" 

\2 REOD | 

11/4" NO. B 
FH SCHEIW 
(G ISEQD.I 



3 5/S x 24 
12 HEQD.I 



This vert Lon was designed, built by au- 
thors; C-clamps hold It on workbench. 




Next, math screening cornea off so lhat 
the flywheel Is exposed. 



A program bonus 

Once you are enrolled as a member 
of the Lawn Mower Repair Program 
your name goes on a parts referral 
list As a member you are entitled to 
trade discounts on parts, and you 
will receive guidance and informa- 
tion from the Central Service Dis- 
tributor, Additionally, if you have 
any mechanical problems or dif- 
ficulty finding parts, or need help 
in developing the business aspect of 
your fix-it service, help is available 
from Foley by means of a toll-free 
phone number. 

After working w'ith the manuals, 
tools and engine provided for the 
past six months, we can report 




1A Book Illustrates technique tor using 
^ tools to ramovt the flywheel clutch. 1 




'll Flywheel la lined oft to expose the 
1 1 points In BAS engine. 




4 0 PM '9 feeler la checked out by hla 
Pop, PM's home and shop editor* 



favorably on the program. Instruc- 
tions are well written and easy to 
follow’ and we found all materials to 
be of top quality-including the 
tools. 

For details on the Lawn Mower 
Repair Program, write Allen Jacob- _ 
sen* Consumer Education Supervi- 
sor, Foley Mfg. Co,* 8300 Fifth St. 
N.E., Minneapolis, Minn, 55418, 












IGLOO'S 






THE M005E L 0P<5£ TQA &€ PY 



y Kb THEY EUtfMlD TO THE 
SCFNf, PlftE TflUCitS 
PUMPED THE &LA2F. 
too LAT6 -Tut LODGE 
avUNge to the ground. 



1. THE 6flOTHift5 OF WOOSE 
LODGE #162$ IN MEDIAN, 
MISSES IFPV HAD ALWAYS / 

TO aid THilft ice IN / l 

\&UX> ICE CHEATS J 

BEHIND THE BAA * f, 



2.'llL0NF NIGHT. „ 

THE LCD OE WAS ON Wftf t 



A* NEXT DAY THE U JO<H BROTHERS 
WERE BACH. ON THE SCFNE, PICKING 
THROUGH THE RUBBLE 0F THE 
BUlLOlWG—NOT MUCH VMS LEFT* 



5, THlw THEY SPIED THE IGLOOS 





fr. THEY WERE PARTIALLY 

MfLTfp, BUT.,, T#EP S 
5 TtLL tC£ JNF***" 



1 MOOSE LOD&I *1G3B HOUND OUT THAT I&L0O CAN TAKE THE HEAT. 
PLUS ANY OTHER PUNISHMENT YOU CAN plSH OUT. YOU itti 

THEY 'ft£ 0U1LT TO SURVIVE JN THE REAL 
WOULD. AND THEY J VE got A FULL 
3- YEAR WARRANTY TO PROVE IT* 

TOR A FREE COLOR BROCHURE 
OP ALL 0UR IGLOO PRODUCTS, 
WR'TE TO iGLOQ CORPORATION 
Catalog department j 
P.0. 0OK 10322, HOUSTON, 
TEXAS T70Z+. 

* 

IGLOO 



BUILT T9 SURVIVE THE RIM, WORLD. 







GROUP RATES 
EVERY TIME YOU TRAVEL. 



The bigger your family, the 
more you need to lake the Bus, 
The 1978 Volkswagen Bus It's 
the one vehicle thai lets you carry 
the most for the least 

In fact, the 78 VW Bus is 70% 
roomier inside than a full-sized 
domestic station wagon With 
practically as much room as a 
van So it can carry a family of 
seven in comlort Wilh enough 
room left over for your luggage 
groceries, pets, or just about any- 
thing else your group wants to 
get away with 

Vet, with a I (the carrying space, 
the 78 VW Bus costs only a litt'e 



more to buy than the average 
station wagon and lessthan most 
big station wagons. And to run, 
it's ahead by miles. Because the 
‘78 Bus' peppy, fuel-injected, 
two 'liter engine is quieter and 
delivers an estimated 25 mpg 
on the highway. 17 in the city, 
according to 1978 ERA tests. [Of 
course, actual mileage may vary 
depending on how and where 
you drive, optional equipment 
such as automatic transmission, 
and the condition of your Bus.] 
When it comes to versatility, 
nothing compares to the Bus. Its 
rear hatch and big sliding door 



make it a snap to load The rear 
seat folds down for even more 
cargo space. And the Bus' eight 
picture windows give everyone 
m your group a great view of the 
world With all that space inside, 
the VW Bus is still small enough 
outside to be park able in spots 
that regular station wagons have 
to pass up. 

So it you want to take your 
group out in style, comfort and 
economy, remember, it's more 
fun to take the Bus The 
1978 Volkswagen Bus. 

I [gives you group rates 
every time you travel. 

.giVirtli *dJL‘r: A.i-.TH-d, 




IT’S MORE FUN TO TAKE THE BUS. 




Howto 
make it 
handle 
better 

by Bril Hampton 




Good handling Is especially Importsnl if 
you want to compete on your two whecEer, 



D oes you I- motorcycle wander and 
wobble? it shouldn't! That two- 
wheeler should track straight as an 
arrow and take the corners as 
though it were on a rail. 

Whether you’re a street jockey or 
an o IT- road buff, you need a motor- 
cycle that has good handling. But if 
your machine doesn’t have it, don't 
despair; there arc several things you 
can do to improve or fine tune that 
bike. 

Start with the tires 

First, make sure your tires have 
the right air pressure. If they are 
underinflated, they’ll make the steer- 
ing mushy, especially in the turns. 
Because soft tires flex more, they 
generate excess heat that causes 
breakdown of the plies inside; tread 
w r ears faster, too, When the shoulder 
areas of the tread wear away, there’s 
nothing to hold you up in the turns, 
Over inflation can be bad. too. Ex- 
cessive air pressure makes the bike 
skittery by reducing the tires' flexi- 
bility anti by shrinking the size of 
their "footprints, 1 ' With less rubber 
in contact with the road, it takes 
longer to stop. Ami the center areas 
of the tread will wear faster than the 
rest of the tread, 

A hard front tire also makes the 
steering light and causes the bike to 
wander. Don’t run oddball-size tires, 
either. Stay within the manufac- 
turer's recommendations for your 
bike, 

Don T t get the wobbles 

Tires that arc toei small or too big, 
or are irregularly worn, can bring 
about a spine-tingling phenomenon 
known as speed wobble. Although not 
its common as it was years ago when 
tires and suspension systems were 
poor, speed wobble tan still occur 
under certain conditions. What hap- 
pens is that the front wheel and fork 
assembly shakes or wobbles violently 
from side to side. If it becomes bad 
enough, speed wobble may shake the 
front end au violently that the han- 
dlebar is wrenched from your grasp, 
Moat times, though, speed wobble 
may be of such low frequency and 
short duration sis to go unnoticed. 
What happens is that the tires may 
strike a bump In the mad or the 
rider may over control in such a way 
as to set up speed wobble. But if the 
bike has good steering geometry, 
itTl shake its head a few times and 
then settle down. 

Tires can cause wobble and poor 
handling in different ways. If a lire 
isn't true on its wheel rim, it can 
give a hike the shakes, A manufac- 
turing defect where tread la askew 
on the tire carcass or asymmetry in 
construction could bring about wub- 




Squlrllnfl in a charge of tire -balancing 
fluid is a quick way to improve balance. 



bling as well as pour bike handling. 

A major cause of wobble can be an 
out-of-balance tire and wheel as- 
sembly, especially up front. The 
front tire and wheel are particularly 
sensitive to imbalance, because they 
do the steering and are "hinged” to 
the rest of the hike by the steering 
head. The rear tire ami wheel aren’t 
as sensitive to imbalance, since 
they're held in (dace by the rear 
swing arm. 

Balancing your tiros 

A simple way to balance a tire and 
wheel is to inject the contents of a 
can of tire balancing fluid iTBF) 
into the inner tube. As the tire 
rotates, centrifugal force distributes 
the TBF throughout the tube in such 
a way ns to smooth out any imbal- 
ance, or "heavy” spots in the tire. 
Many riders swear by this method. 

An approximate method is to ele- 
vate a wheel and give it a little spin. 
After the wheel stops, mark an X 
with chalk or crayon on the sidewall 
of the lowermost portion of the tire. 
Rotate the wheel a couple of more 
times. Note where the X mark comes 
to rest. If the tire /wheel are in 
balance, the X area of the tire will 
come to a stop at different locations. 
But if the X area always stops at the 
bottom, you'll need to place an esti- 
mated weight diametrically opposite 
the X mark, on the opposite side of 
the svheel, Usually the heaviest spot 
will be in the area of the tube air 
valve and your weights will go oppo- 
site it. 

If your bike is equipped with the 

(Pfeusc tu/n frj p ;? gg &gj 
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YOUR MOTORCYCLE 

(Continued ttom page 9?) 
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Balance weights with adhesive backing make tire and wheel balancing easier than ever. 
These Tape-A-Weighlfr are especially easy to use on cast-alloy wheels (Jett). 





Steering-head bearings and fork-leg bush- Another method for checking head bear* 

ings should be checked for looseness- tugs is with front brake on (see text). 





Wheel bearings are checked by rocking FrfciiorMype steering damper on some 

wheel and determining amount of play. motorcycles is used to tune out wobble, 



modern, cast-alloy, 4 *& poke less *' 

wheels, you can balance them with 
Tape -A- Weights, They come in flat 
strip form with an adhesive backing 
that allows them to stick securely to 
the rim of the wheel. 

To balance the rear wheel, you'll 
have to disconnect the rear chain so 
the wheel turns freely. 

Check your spokes 

And don't overlook loose or im- 
properly tensioned spokes as possible 
causes of wheel wobble. 

One way to check for loose spokes 
is to strike each one with a wrench 
or screwdriver. A tight spoke will 
emit a ringing sound, while a loose 
spoke will sound dull. When you 
tighten loose spokes, be careful not 
to overtighten nr you may distort the 
wheel. 

To check a wheel for distortion, or 
runout, elevate it so it can rotate 
freely. Then carefully eyeball the 
rim as the wheel turns. The most 
accurate way, however, is to put the 
wheel— minus tire — on a truing jig 
where it can he checked for both 
sideways and radial runout. You may 
have to use the services of your local 
bike shop. 

How about replacing your spoked 
wheels with the modern, cast-alloy 
type? They cost more but they’re 
lightweight, and they won't distort 
like conventional stroked wheels. Cast 
wheels will also accept tubeless tires, 
which helps to keep the unsprung 
weight low. 

In your quest of wobble-free steer- 
ing, don't overlook simple things like 
loose axle-securing nuts or worn 
wheel hearings. 

As for the wheel bearings, prop up 
a wheel and grasp it with both hands 
18G 1 apart. Shake or rock it, The 
hearings should have no perceptible 
play. Rocking the rear wheel tan also 
detect play or wear in the swing- 
arm bushings. 

Check the steering head 

How about that other M hinge” 
point of the motorcycle — the steer- 
ing head? There shouldn't be any 
play or wear in the atee ring-head 
bearings, either. Here’s how to find 
out if there’s any slop in the bear- 
ings; Squat down in front of the 
front wheel nvith it elevated, prefer- 
ably i and grasp the lower fork legs. 
Now rock them vigorously back and 
forth. Any play in the steering- head 
bearings and fork-leg bushings will 
be apparent. 

If you can't determine whether it’s 
the head bearings or the fork bush- 

fWag SW tutn to ww tOOi 
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Starcraft 

introduces 



Now you can eat and 
sleep under the stars in our 
travel trailers and mini- 
motor homes. And let the outside in 
It ail happened because one of our 
marketing people bought a car with a 
T-bar roof. He was driving to work one 
day thinking what a nifty idea the T-bar 
was when he had another nifty idea: 
Star Dome™ 

Like our SwingOut™ kitchens and 
StarRise™ automatic camper lift sys- 
tem, Star Dome is changing recreational 
vehicle living. Making it more comfort- 
able. More convenient. And tmre fun. 
Every year for the past ten, more of 
our campers have hit the road than those 
of any other manufacturer. There’s a 
Starcraft camper, travel trailer, mini 



the sky. 



motor home, nr van that 
can help you make the most 
_ of your leisure time. 

And “w hen you own a Starcraft rec- 
reational vehicle, you can join our 
Camper Club. Enjoy weekend rallies, 
great outings, meet people like you. 

Send along 2 be and well forward a 
copy of The First Timer's Guide fo Camp- 
ing It will ease you into one of the best 
times you'll ever have. 

For the name of your Starcraft dealer 
and information on the Camper Club, 
write: 

Steve Tracey, Dept. K5 
Starcraft Company 
27011 College Avenue 
tthen. Indiana 46526. 



Our StarDome roof lets you enjoy more of 
the great outdoors. 




With Starcraft 
you’ve got a good 
thing going. 

STARCRAFT ^ 

« A Bangor Puma Company 
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Wheel alignment can tee checked with any 
one of several methods Including boards. 



Inga that are sloppy, you can try 
another method to isolate the head 
bearings: Straddle the bike arid ap- 
ply the front brake. Then place the 
Unger tips of your left hand over the 
gap between the bearing retainer 
and the steering head. Rock the bike 
forward ami backward. You'll feel 
any play in the hearings. 

Loose bearings ran be snugged 
down by tightening the upper bear- 
ing retainer (If it's threaded) 
and/or the stem nut. Check your 
owner’s manual for specific adjust- 
ment on your tijiecific bike. 

lty swinging the fork from aide to 
aide, with the front wheel off the 
ground, you ran determine just how 
much to tighten the bearings. There 
shouldn't be any binding in the fork 
as it moves. 

Front fork and rear shocks 

The front- fork assembly can be 
troublesome in various ways. For 
example, a bent or kinked fork leg 
can cause all kinds of steering prob- 
lems, And if the motorcycle has ever 
been "dropped* 1 hard enough, the 
fork legs may be out of parallel. 

Too much oil in one fork leg and/ 
or not enough in the other can make 
the fork behave peculiarly too. 
Just changing the viscosity of the oil 
in the legs can make a difference in 
their damping characteristics. If the 
fork is loo soft, you may want to try 
heavier springs and a heavier oil. 
Conversely, if the fork action is too 
firm, opt for lighter springs and/or 
lighter oil. 

Complementing the front fork's 
suspension components are the rear 
shocks. Don't overlook them. They 
have an important role in keeping 
the rear tire in contact with the 
ground. For hot-dog handling, you 
may want to replace your bike's 

_f : CP_ PpPUJAR 






i 




Fine con bo! ol rear suspension Is 
achieved with atr-adjutlahta shocks. 

stock units with some of the compo- 
nents made by the accessory manu- 
facturers. 

About the steering damper 

Your bike may have a device 
known as a steering damper, which 
either prevents or controls fork wob- 
ble, Older English and American- 
made motorcycles have a friction- 
type damper that's contained in the 
steering stem. By tightening the 
knob on top of the stem, the »ide-to- 
side movement of the fork can be 
reduced should a front-end wobble 
occur. It 3 * alwo effective when carry- 
ing a passenger or when traveling 
over a rough road: if you snug down 
the damper, the front end doesn’t 
wander as much. 

The other type of steering damper 
is hydraulically actuated and is 
mounted between the frame and 
fork-leg triple damp. It’s similar to 
the clamper found on storm doors, 
but more refined. The hydraulic 
damper automatically varies the de- 
gree of damping in proportion to the 
amount or intensity of fork move- 
ment, When the fork is turned side- 
ways slowly, little or no resistance is 
offered by the damper. But should 
the fork be turned suddenly to one 
side, as during a speed wobble, the 
damper would provide resistance. If 
your bike is a wobbler by nature, you 
may want to mount a hydraulic 
damper on it, 

A word on wheel alignment 

Wheel misalignment is something 
else that, can turn your motorcycle 
into a wobbling wanderer. Wheel 
misalignment usually involves the 
rear wheel and is caused by careless 
rear-chain adjustment. If one wheel 
adjuster is turned more than the 
other one H it cocks the wheel out of 



plane with the front wheel. To nee if 
the rear wheel is centered in the 
swing arm, measure the distance 
between the swing-arm-pivot center 
and the center of the axle, both sides, 
Use either adjuster to center the 
wheel. Then turn both wheel adjust- 
ers to properly tension the chain 
-inch play midway between 
sprockets, with rider weight- on 
seat). 

Even with the rear wheel centered 
in the swing arm, however, the two 
wheels could still be out of plane 
with each other. Y o u can check for 
that possibility in three different 
Ways. First, if you have a critical 
eye, get down on all fours behind the 
rear wheel and sight along both 
tires. The front wheel must be point- 
ing dead ahead. 

A second, more accurate method is 
to use a straightedge. Place an 
accurately cut board on supports so 
that it touches the lower portions of 
both tires. Again t make sure the 
front wheel is pointing dead ahead. 
Since moat motorcycles have wider 
rear tires than front tires, make sure 
the board contacts both sides of the 
rear tire. Then carefully measure the 
gaps between the boated and both 
sidewall areas of the front tire. 

Align the rear wheel with the 
front wheel with the adjuster (a j . 
Obviously if the frame, swing arm, 
or fork is badly bent to cause mis- 
alignment. it can’t be corrected by 
trying to realign the rear wheel. 

A third way to check for wheel 
alignment is to use a string or cord. 
Tie one end of it around a spoke on 
the rear wheel and pass it around the 
back of the rear wheel. Then pull it 
taut from the front-wheel position. 
As with the straightedge, make sure 
the string touches both sides of the 
rear tire. Keeping the string as 
straight as possible, note the size of 
the gaps between it and both sides of 
the front tire. 

Check windshield or fairing 

Radical modifications to the mo- 
torcycle, such as extending the front 
end, can create handling problems. If 
you must modify your bike, do it 
intelligently. If your bike has a 
windshield or fairing, make sure it's 
properly mounted. It's nut unusual to 
have a loose or improperly attached 
fairing or windshield, especially if 
it's handle bar- mounted, cause wob- 
ble, The same goes for touring gear, 
if it's not distributed right or tied 
down tightly on the bike. 

As you can see, there are many 
things that can affect a motorcycle’s 
handling. So keep it "trackin' true '. 
Your life could depend on it, (W 
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Seven & Seven* 
Adds up to great taste* 



Only smooth, consistent Seagram^ 7 
can make a real 7 & 7. Start with 1 Vi oz« 
Seagram's 7 and add 7 Up. Over ice in a 
tall glass, it's unbeatable. _ 

Seagram's ?Croum 

Where quality drinks begin. 




C 151 1 Litis CO. k T.C. turn. AWISUY-* GlW. to »«f. 





American I minute oi Q* ieni.il Research 




Slone depicting Phoenician 
priest carrying infant to 
sacrifice confirms Biblical 
references, Jars In Carriage 
cemetery contained charred 
infan tV remains. Jews 
sometimes reverted to 
forbidden custom (as God 
templed Abraham to do) 
and were reprimanded. 



by Richard F, Dempewolff 

A rchaeologists, investigating an an- 
cient tomb accidentally exposed by 
bulldozers north of -Jerusalem, recent- 
ly made a startling discovery. Among 
the remains of a young man were two 
heel bones pierced by an iron spike 
with a bent tip to which bits of olive 
wood at ill clung. 

Thus was unearthed the first mate- 
rial evidence ever found of an actual 
crucifixion in the Holy Land. 

Condition of the hones indicated 
that the execution was performed on 



a T-shaped cross with a short post 
— more common than the type on 
which Jesus Is always depicted. The 
victim -a legs were bent upward, his 
buttocks resting on a block nailed to 
the post In this case, according to 
Professor Yigael Yudin, Hebrew Uni- 
versity’s famed army-general-turned- 
archaeologist, the heels probably were 
secured between two boards fastened 
to the aides of the post. The nail tip 
would have been bent over to prevent 
its removal It also prevented its re- 



Popular 

Mechanics 



With the latest ^finds' 1 in Holy Land excavations 
archaeologists are proving the Bible's parables. 



Jeremiah 32: 35 

anfc they buiit the 
high places of Baal 
to cause them sons 
and daughters to pass 
through the pee 
unto molech. which 
r commanOeO 
them not. 



Putting Biblical 

pieces together 
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Genesis 30: 31; 26 2$ 

an 6 he f Abrahumj.. .6iCiCc^ this well wheaefQB 
he cal led that place BCCBSfteBa. an 6 he (Isaac) 
jk£*J mjiI 6e0 an Altai? theoe, 
Wff anO cal te6 upon the 

► t name of the lorco. 



Archaeologtsls unearlfiCtf a 
we II n ear Bee rsh e b a ' 5 g a le— 
eta ling to time of patriarchs. 

Later it was confirmed as 
Abraham's by finding Isaac's 
altar as pari oi nearby wall. 



l.tforr 

f/dr+!#KUS 



,i fr Jk>rmr>n 



Isaiah 22: 11 

ye made also a channel Between the 
two walls foe watea of the oio pool 



riratEinn 

J^i ■aii rJ'j; 



\h:£dM:i, 

rifsi'-fjij 









■Ifr. fo-nrjirn 
S> ■■< hm; + 



I.'rrimtiu* * Jprtrh/t A 

* , 

i* A 



>Mti(haerL» 



Bcvr-riJn-fai • 



nmviu I mm tltu hones svrit-ii [lit 3 binly 

Weis taken ilnWh. Otherwise, the I khh;'^ 

might have gone tijLimticed. 

The uitir.[ije find i-s mily one of many 
su rprii) iiiffdi.se i rt erics new being made 
by hfchaetdii^ists in the Holy Lands, 
throwing new light on tliMkal his- 
tory. The fact is that no nrihacologist 
digger in tbn: Middle Last goes into 
the field without a ] tilde. 



Diggers have identified ihi? 

1 760-loot water tunnel carved Ihrough rock by 
Hezekiah's engineers lo lunnel water lo the 
Pool of Siioam inside Jerusalem and 
frustrate Sennacherib's invading armies. 
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St. Matthew 27: 38 

then we Re theR€ two 

thieves cnuafieb 



Bent' spike through heel 
banes found in a lamb 
near Jerusalem, dating lo 
Herod's time, is Iksl 
evidence of a crucifixion. 



PJioro- Hebrew Jm 



ynft/ II Kings 24 : 1 5 

i wHf An£ * he carri€& a vv;\v jehoi Achi n „ . into capti vity f Rom 
l Tiwf jcr usal e m to baby Lon . { th roug h gates described 

* Nebuchadnezzar as) V 

toORWAys of ccOar . V! V 1 1 

cove ne£> with coppea, 

thResholPs And 1 iu- 

hinqes of BRonze. , m 



Pharo O'liru 1 Institute 



,i p n/n. 



Mo&l outstanding 
archaeological find 
in Babylon was 
Nebuchadnezzar's double 
gate of tsbtar, boasting bulls 
and dragons in glazed brick 
on outer walls. 



Many of their finds during the past 
-10 years have dramatically confirmed 
familiar Bible stories: others have 
proven some accounts in error. In a 
few cases, the evidence has served only 
to deepen mysteries. 

Excavators have dreamed, for in- 
stance, of one day turning up solid 
evidence of Noah's Flood. In the kte 
*40*, an aerial photo turned up show- 
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Hutu* of gate (Uncovered In Goer's, wall are identical to these attributed lo Solomon in 
Jerusalem, Major and Meggldo, confirming biblical accounts. 



I Kings 9: IS 

an6 this is the Reason of 
the levy which kino 
Solomon Raised foe to 
ButlO the house of the 
Lott,.. and the wallop 
Jerusalem, anft bazoR, anO 
meqqiOo, anft qezeR, 



Job 38: 25-26 

who Built a sluice Gate foR 
the floodwateRs, a path 
fOR the thunOeRStORm, to 
BRinq RAtn to no man's land, 
to the unpopulated deseRt? 





it Kings Iff; 14 

RetuRn fRom me: that which 
thou puttest on me will 1 
Beau„,anO then hezekiah 
qave him all the siIvcr that 
was found in the house of 
the lORd P and all the tReasuRes 
of the kind's house,,. 

Biblical account ot Hezekiah's payolf 1c 
Sennacherib is bprne cut in identical de- 
tail on huge day hexagon of G&9 B.C., re- 
cording the SoniMCharlb campaigns, it 
wax lound In palace ruins at Nineveh. 



and die Loud said unto joshua... qo up to ah r 
have qiven unto thy hand the kinq of ai P and 



his people, and his city, and his Land... 



In Ihe northeastern Judean desert, irrigation systems lor 7th 
century B.C. terms have been found. One or these systems 
could be Ihe sluice thal Job saw. 



ing to 700 R.C., unearthed at Nin- 
eveh, retell an older Assyrian flood 
story that has a familiar ring. 
In it, a Babylonian named Ut- 
naplshttm describes how he built, a 
a ship, when the gods told him. of a 
coming flood, and ", , , all that 1 had 
I loaded, of the seed of all Living 
things, I brought into the ship my 
whole family and kinfolk; the cattle 
of the field, the beast* of the field, 
ail craftsmen . , During a lull! in 
the storm, Utnapishtim released 
birds — first a dove, which returned; 
later a raven, which did not. Soon 
after, the vessel grounded on Mount 
Nasir in Kurdistan, 

Was Utnapishtim Noah? They may 
be related. Experts believe that, 
among the many flood* in those 
time*, probably one was so big it 
provided the basis for a story that 



ing a shiplike outline on an inacces- 
sible slope of Mount Ararat in 
Turkey, Archaeologists were excited 
for awhile, but no one ever seems 
Etble to pmbe the actual site. Po- 
litical barriers have posed problems, 

“People come back from the area 
with bits of ancient wood,” says 
Dr. Lawrence Stager, associate pro- 
fessor of Syro- Palestinian archae- 
ology at the University of Chicago's 
Oriental Institute. "But the chunks 
always date medieval — probably 

remains of old monasteries." 

Deep in the ruins of Ur, in Mes- 
opotamia some years ago, an expedi- 



tion led by England's Sir Leonard 
Woolley hit an ft- foot layer of clay 
between two layers of ruins. Woolley 
nertt an electrifying telegram to Lon- 
don: “We have found the flood!" 

Since then, unhappily, no other 
such deposits have turned up in the 
same time frame. "Woolley probably 
hit a pothole," says Dr. Stager, 

But many digs have indicated that 
there were scores of floods in ancient 
time* throughout the Middle Last- 
Mo reover, tests on day tablets, dat- 



Hetent digs in Al, at 
£t Tall north of Jeri- 
cho, reveal a small 
village eel Dement In 
Joshua's time, estab- 
lished on Ihe ruin* of 
a much older cMy 
10 tinea as large, 

Joshua ff; I 
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Among the newest 
tools used by archaelo- 
gists 10 laolale light ar- 
tifacts like seeds li 
froth Ho talica Seeds 
float to lank lop. reveal 
economy and life style 
of the people. 




Today the spade has given way to coring in order to probe the 
layers of time Itiat a mound or a tell may hava to offer. 



found its way into the folklore of 

many cultures, 

A mew the great puzzles are the 
walla of Jericho, The Bible states 
that Joshua and his 40,000 followers 
circled the city tux days while priests 
blew rama’ horns. On the seventh ; 

The people shouted with a great 
shout . . , the wall fell dawn tint no 
that the people went up into the dtp, 
every mutt ntrti'ujht before him. and 
they took the dtp. Josh ua 6: SO 

According to archaeological evi- 
dence, it probably didn't happen. 
Excavations have disclosed that by 
Joshua's time (thought to he about 
13th century Ji,C. i no walls were 
landing, and Jericho hud been a 
ruin for a hundred years or more. No 
pottery or other sign of habitation 
appears in layers correRiwnding to 
Joshua's day. 

Another mystery shrouds the Bi- 
ble's account of Joshua's devastating 
attack on the newly rediscovered city 
of Ai, a dozen miles west of Jericho, 

A7J the Israelite# returned to At, 
and emote it with the edge of the 
sword, And no it wan that all fhttt 
fell that tiny, both of men and 
women, were twelve thou Hand, rren 
all the men of Ai , . . mu! Jonh ttn 
burnt At n Mcf made it an heap for- 
ever, even a desolation unto thin 
dap. Joshua S: S^-$8 

The new excavations at Ai have 
turned up a rubble of ruins indicat- 
ing that Egyptians totally destroyed 
it in 32-100 B.C, Ai. the name used in 
the Bible story, means “The Ruin*' 
in Hebrew. It remained a ruin until 
about 1220 B.C. when, says Profes- 
■sor Joseph Callaway of Southern 
Baptist Theological Seminary, “a 
settlement w as founded on about 2,75 
acres of the original 27-acre acropo- 
lis, This group," he says, “was part 
of an influx of newcomers who infil- 
trated the area and apparently met 
little or no resistance," 

Does all this make the Bible a 



collection of tall tales? No, say most 
archaeologists. Dr, Stager points nut 
that it must be considered a theolog- 
ical book first, and a literary source 
rather than scientific. “It needs an 
outside check/ 1 he says. 

In most cases, archives of kings of 
the time describe events that paral- 
lel the Bible closely. Such “checks," 
along with excavation, make the dif- 
ference, “You have to remember. 



Stager warns, “that the writers of 
the Bible had n religious purpose. 
You have to know what they were 
trying to say in a given passage at 
a given time." 

In Joshua's ease, many of his 
exploits described in the Bible are 
confirmed by archaeological evidence. 
Etoth Ai and Jericho fell, the Bible 
says, when Joshua and his people 
(pinna fi .film fo page 278} 
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After painting polishing and inning the pair of Mini- 
Indy ti prototypes, designer Peter Stevenson trundled 
them to the Briggs Cunningham AulOtedilye Museum 
In Coals Mesa, Cslll, for trial runs. He had no 
trouble gelling ex Ira drtvere from museum crow. 



HOW TO ORDER PLANS 

Camplt+t pisni *r* IS; plan* up-dal# *lonu, (of htcdlly- 
Ing MIN-Indf l r J?. Sind check or ord*r in 

M-lnl-Indy HI, SlvvottiDi Public «1i4>n& Boi 581. Del Mir, 
Calii. 9ZG11. Allow two l« four wflpfcg lor Ihird-rlan- 
■nji II : add 75 cinli lor totter lirtl elm. 



Al (he track, our new version gal 
the tame kind of reactions 1 hat 
file original did three years 
|v ago: Before driving It, "Gee, 
PU that's cuter After driving 
Hk it "Wow I" Performance la 
- just about identical so 
j you con race I he old model 
lkMg against the new one, and 
you Can parry two Indys in 
most station wagons. 



BnildPM’s 

Mini-Indy n 

Using ideas and suggestions that were sent In by builders 
of the popular MinMndy I, designer Peter Stevenson 
created this sleek updated version for 1978, 



S ince Popular Mechanics first in- 
troduced the Mini-Indy 1 back in 
August 1975+ the little racers have 
been popping up coast to coast; from 
a parade down New York's Fifth Ave- 
nue to tracks in California. There 
are three solid reasons why more 
than 7000 PM readers joined the fun 
and built Mini-Indy s of their own; 

□ It looks good. Trim lines with no 
clutter make this a downright hand- 



so construction is relatively easy. 

□ It gives an honeat-to-gesh racing 
performance. 

Now h after several seasons of read- 
er feedback, we're announcing the 
Mini-Indy II. This version incorpor- 
ates many features developed by 
Mini-Indy 1 builders. A roll-bar adds 
to safe competition* along with the 
styling updates of si detanks, and 
front wings (which double as nerfing 



guards) to keep wheels from hopping 
in dose competition. 

The new features can be added to 
the original model— or you can huild 
from scratch. Power still comes from 
the reliable Briggs & Stratton 5-hp 
lawn mower engine with speeds up to 
40 mph (at 90 mpg) . All controls are 
on the handlebar to give drivers of 
all sines the fun of handling a 
racer. M 



some racer. 




emcycle. handlebar 

and GOOSENECK, 

2 BRAKE HAND GRIPS 

1 MINI RlKE twist-grip 
THROTTLE. 

THROTTLE AND 
efiAKLE CABLES 



□ It's simple. No welding is required 



HEAR WHEELS - 
HAVE GO KART 
□ RUM BRAKES 
WITH SPROCKET 
MOUNTING 
FLANGE ON 
ONE DRUM 



MINI INDY II IS POWERED fc|Y STANDARD HORI- 
ZONTAL SHAFT & HP BRIGGS * STRATTON 
utility engine MOUNTED ON CANTILEVERED 
PLATFORM at chassis pear, heavy-duty 
CENTRIFUGAL CLUTCH. AND NO. 35 CHAIN 



AXLES. STEERING AND 
TIE RQD ASSEMBLIES 
CONSTRUCTED FROM 
STANDARD PIPE 
AND HARDWARE 
FITTINGS 



STANDARD 
GO KART WHEELS 
WITH 6.00 X 6" 
DUNE KART OR 
AIRPLANE 
flotation tires 



PM Art: Eu^KMii T hornpian 



CHASSIS CONST RUCTION 
USES l AT PLYWOOD 
WITH 1 K 12 PINE SIDES. 
REAR AXLE MOUNT AND 
FRONT SUSPENSION 
ARE 2 x 4 CROSSPIECES 






'"New fun machines for 




Skins, dinghies, even inllaublea can be 
powered with this cfamp-ori sail outboard 
from Finnish imports of Stamford. Conn. 








For action af foat 




com) art plus p^rlorinnnce of 49 mph combine in Ihe new Hammond deep-V El Dorado 
Elite V-1950 with an OMc 335 stem drive, n 19-footer designed for sporty stylo. 



For action ashore 






' 1 ,'^ 

w/y#: 

■ T * f -pr 



spring 



ComlOrtabje four- wheel-drive rjdo 
the claim by Path lj rider Equipment 
for its stubby Dodge Van Charger. 



Design innovations in new 
leisure vehicles win get 
you there with more kicks 
and more comfort this year 



l v .fife#*., : 

1 1 ' - ' 



by Bill McKeown 

OUTDOORS EDITOR 

W hen you’re heading for where 
the outdoor action is thin year, 
the latent in vehicular innovations 
can add to the enjoyment. Some rigs 
change with the seaHona to handle 
nnow or sod. Others provide more 
speed tir »j3ort for your mosey, or 
coat less because you assemble them 
yoruaelf. Smaller fun machines use 
less gna; sortie none at all. 

Wind power 



■ v-> 

« '..1 * 



"v,„. 



Take a new Invention from Fin- 
land called the Outboard Sail. 



Lying down on the job is Just one feature of the MASA Slingshot, an 3-tool, 55- 
pound If ike with live-speed dorailleur ■hilling nod disc brakes, 
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For action ashore 




Carry-Boos^ a snowmobile trailer from 
Bombard ier, maker of Ski-Doo and Moto- 
Skl, can change wilh weather by adding a 
eel of wheels for lowing behind a garden 
tractor or removing Ihem to become roof- 
top luggage carrier, it's black or yellow. 



Clamped on your boat's transom like 
a kicker, rather then forward where 
a sail would seem to belong, the 
contrivance combines keel and rod- 
der in one stabilizing dagger board 
that hinges up for shallow going. 
About 39 square feet of sprit sail top 
it, and the whole 25-pound rig can be 
fastened on any small boat that can 
handle a five-horse outboard. First 
cost of $395 is also the last, since 
you'll never need to buy fuel for it. 
Finnish Imports, 158 High Line Trail, 
Stamford, Conn. 05902, is the source, 

Water speed 

Runabouts are being set up for 
more miles per hour, style and com- 
fort. Twin forward windscreens are 
a feature of the compact Family 
Fun-a-Bout, an 1 1-foot 4-inch model 
from Gray line Boats* 1030 River 
Terrace Drive, Bloomington, Minn. 
55431. It can handle up to 35 hp for 
speeds up to 36 mph. 

Stern-drive push of 235 hp aboard 
a new Hammond 19-foot El Dorado 
Elite produces a, sporty average 
speed r>f 49 mph as checked by radar 
speed gun (48), calibrated racing 
speedometer (49), and stock speedo 
(60). Upholstered bow-rider designs 
cushioned for forward cockpit com- 




Off-season sncwmoililing is 
po*«lbFe wish S800 Scran- 
Ion Mfg. SK-355 for con- 
version 1o year-round use. 



fort are available in I/O and out- 
board styles from the Austin, Tex., 
builder. 

And the flashy swift look of a 
custom West Coast skiboat (no pho- 
to) ia now available in a stock produc- 
tion model, the Firesfar 17 from 
Starcraft, Goshen, Ind. It comes 
with a rating for up to 150 outboard 
horses, or with a 330 Hardin in- 
board, chrome stacks and all, spin- 
ning a Jacuzri or Berkeley water jet 
pump, 

Pedal power 

You can’t call it a bicycle. Maybe 
it's a tricycle going backward. But 
the new Slingshot, from MASA, 
20100 Plummer St.* ChaUworth, Cal- 
if. 91311, is a lot of fun to crawl 
aboard* lie down on and drive, 
according to our test pedaler, Bruno 
Michetti, Getting set to steer, he 
found* was like strapping into a drag 
racer. 

It weighs just under 55 pounds, 
has an overall length of eight feet, 
width of three and a half feet and 
height of two, so you may need more 
than a narrow, winding bicycle path 
for safe transit, But disc brakes, 
five-speed derailleur shifting and 
three-phase chain drive provide good 
performance on paved roads or other 
suitable surfaces. Don't spend $595 
on one for the kids, however* until 
they've grown to be five- foot-five. 
Since the reclining seat position is 
hot adjustable, they'll need at least 
that height to take full leg strokes. 

What would the designer Dr. 
Porsche have come up with if he had 
created a bicycle instead of the Volks- 
wagen beetle and Porsche cars? A 
. hint is available from his great- 
grandson with the Austrian Porsche 



Design Group. They have worked out 
and wind-tunnel tested a new ap- 
proach that may be produced shortly 
by Austro-Daimler Bicycles and im- 
ported by Steyr Daimler Puch of 
America, moped distributors. 

The modular frame of the bike (not 
shown) is of synthetic honeycomb 
construction, has all cables encased 
in an exterior shell of high-tensile 
plastic* and should weigh about 20 
pounds. You push down on your 
saddle seat to inflate your tires, 
that’s the kind of creative thinking 
involved. Speed — and price — are ex- 
pected to equal those of other high- 
performance bikes once this new 
model is available. 

Special vehicles 

Instead of putting the snowmobile 
away in storage for the summer, you 
can now use it 365 days a year. So 
a ay the makers of the SK-365 four- 
wheel conversion kit. Initial installa» 
tion ia reported to take a back-yard 
mechanic a few hours, but once that 
is done you can switch back and 
forth between skis and wheels in less 
than one hour. Wide wheelbase, coil- 
spring suspension and rear stabiliser 
smooth out the ride, and the adjust- 
able-length chassis provides a fit for 
almost all makes of anowmoa. Quick 
or slow steering can be adjusted. 
Name of the nearest dealer handling 1 
the $800 kit is available from Scran- 
ton Manufacturing, Box 336, Scran- 
ton, Iowa 51462. 

For a snowmobile luggage-tow 
trailer that can be converted from 
skis to wheels, there is the Carry- 
Boose, from Bombardier, for its Ski- 
Doo and Moto-Ski machines. Hitch it 
to a lawn or garden tractor in warm 
weather, using the wheels available, 
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For overnight camping 




Canvas camper enclosure* |his year can completely shut In Harris Flote-Bole pontoon open-deck craft for privacy, weather protection. 
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Outboard motor or stern drive push Steurys 23- foot T523 five- With a roll-oul rear double bed lor additional accommodations, 
sleeper afloat; fl-fool beam allows trails ring ashore. the new lightweight Apache-Lita 16 steeps six. 



or take them off and you have an en- 
closable car top carrier. The ?140 
Carry-Boose weighs 55 pounds and 
has 10 cubic feet of capacity. Dealer 
names can be provided by Bombardier 
Corp., Duluth, Minn., or Valcourt, 
Quebec, Canada, 

Camp tigs 

For off-road and vail fans* Path- 
finder Equipment, of Lake St, LqUls, 
Mo., and San Gabriel, Calif., is 
supplying its dealers with a new- 
four-wheel -drive Dodge B-300 Van 
Charger, claimed to be shorter over- 
all, at 175 inches, than the Blazer, 
Ram Charger or new Bronco. With a 
109-inch wheel base, it is said to de- 
liver a more comfortable ride than 
other utility vehicles in its field. 

Smaller cars are likely to start a 



trend to smaller and lighter trailers, 
and already several RV builders have 
figured ways to bulge the walls and 
get more accommodations into a small 
space. Vesely Co, of Lapeer, Mich., 
maker of Apache and Empire units, 
has engineered a roll-out double bed 
and awing-up side wall for the new 
Apache-Lite 16-foot travel trailer. 
Sandwich paneling holds the weight 
down to 1850 pounds, Vanguard 
Industries, Colon, Mich., combines 
soft and hardwall construction called 
“Fold- A- Wall" for its camping trail- 
er, Palomino Stallion XL, with 
fabric extensions at each end to sleep 
seven. 

Boat builders, also, are making 
small hulls hold more. Open deck 
models from Harris FIote-Rote, Fort 
Wayne, Irui, can add Camper Enclo- 



sures this year that zip up a pontoon 
craft into a cabin cruiser with walls 
of marine vinyl fabric. Buga and 
rain are kept out, and bunks, galley 
and head can be set up Inside. 

Steury Boats, Goshen, Inch, has a 
compact 23-foqt T523 five-gleeper 
houseboat that takes outboard or 
stern-drive power. Moat convenient 
dimension of the compact packet, 
however, is its eight-foot beam. This 
means the boat tows along highways 
without a special permit, and can 
even become a travel trailer for use 
in campgrounds. 

Any similar trailerable boat, in 
fact, can do double duty as a land- 
based RV, particularly if it can be 
enclosed for privacy and has bunks 
and a holding tank. You can sleep 
afloat or ashore. 
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I t Mantis. seven atorie* tall and 
looks like an upside-down egg- 
beater, It's a windmill — more tech- 
nically, a wind turbine — but it bears 
little resemblance to the old-fash- 
ioned fan-like affairs you can still 
see rusting in some rural farm- 
yards. This modern giant ''see photos 
below ) is one of a number of ex- 
perimental designs being developed 
for the ILK, Department of Energy 



(formerly ERDA) in an attempt to 
harness windpower as a large-scale, 
practical energy source in the face 
of rapidly dwindling fossil fuels, 
Unlike traditional windmills, the 
eggboater type, currently under test 
by Sandia Laboratories in Albuquer- 
que, N.M, P uses a vertical-axis shaft 
with curved rotor blades attached at 
the top and bottom. The blades spin 
in the wind, acting as a turbine to 



drive a generator that produces elec- 
tricity, Another giant wind machine 
is NASA's Mod-0 (for Model O) 
shown in the photo and diagram tin 
the facing page. Towering 100 feet 
high, it follows the more convention- 
al horizontal -axis approach, but has 
a single, propeller-like rotor span- 
ning a colossal ]2~> feet. Like Sandia's 
eggbeater, it turns a generator to 
produce electricity. Roth machines 




One of newest windmill designs h ver- 
tical -axis eggbealer" turbine. Its big ad- 
vantage: It requires no device to keep it 
facing into the wind. Seven stories tell, 
this experimental giant is being tested by 
Sandia Labi for U.S. Department of En- 
ergy, Coupled to a generator, it cart pro- 
duce up to 60 kilowatts ol elecirie power. 
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Resembling a great-winged bird poised 
for flight, rotor on NASA'* Mod-0 wind 
turbine spans on incredible 125 feet 
(photo above). The test installation, near 
Sandusky. Ohio, fs one of world's largest. 



lias electrical output of 100 kilowatts. 
A 200-kilowatt version, the Mod-OA, Is 
now operating at Clayton, N.M, Drawing 
shows streamlined pod on men a Hied tur- 
ret that keeps fr tales facing wind. 



spin out healthy amounts of power, 
though not enough as yet to be com- 
mercially practical. 

The woes of windmills 

Windmills were used for centuries 
to grind grain, pump water, saw 
wood anti even produce small 
amounts of electricity until the ad- 
vent of the steam engine and rural 
electrification turned them into aban- 
doned hulks. Now, scientists striving 
to revive the use of wind power are 
finding their job is no breeze. Wind- 
mills— known in laboratory lingo as 
WECS for “Wind Energy Conver- 
sion Systems"' — pose special prob- 
lems and requirements. First they 
need wind, which doesn't always blow 
when and where you want it to. A 



glance at the map on the following 
page shows that the areas of greatest 
wind -energy potential in the United 
States are somewhat limited, lying 
mainly in the west-central Great 
Plains and the coastal regions of the 
Northeast and Northwest. 

Not just any wind will do either. 
For efficiency, prevailing winds must 
be steady and moderate, neither too 
weak nor too strong. Ironically, high 
winds can be as bad as no wind sim- 
ply because a wind machine can be 
damaged or destroyed by the very 
force that makes it work — a power- 
ful gust can shear off a rotor blade 
or blow T down the whole structure, as 
has happened in a number of cases. 

According to Ronald Thomas, dep- 
uty manager of NASA's Wind En- 




Simple tail-aimed Dunlitc windmill is 
made In Auilralla and sold hero by sev- 
eral U.S. companies. It ha* electrical 
output of 2 kilowatts in 25-mph wind. 

ergy Projects Office in Cleveland, 
"It doesn't pay to try to catch the 
energy in wind speeds of 5 to 7 miles 
per hour. By the same token, in 
40-mile-per-hour winds, there’s enor- 
mous power, but it occurs so infre- 
quently that there is little there. It 
doesn T t make sense to add the cost 
of having to stand that additional 
stress.” 

And speaking of stress, consider 
that a wind -turbine generator oper- 
ates on an average of twice the num- 
ber of hours in a single year as an 
automobile generator does in a 100,- 
000-mile lifetime, Building a ma- 
chine to withstand such punishment 
is costly, and high cost in relation to 
relatively meager electrical output 
is the big bugaboo of modern wind- 
mills. 

Big blow but little show 

When you realize that it takes a 
windmill rotor some 16 feet in diam- 
eter to extract a mere 2 kilowatts of 
electrical energy from a 20-mph 
wind — which doesn't occur too often 
—you begin to get. an idea of what 
must be done to produce electrical 
power on a realistic basis, NASA's 
mighty Mod-O, built at a cost ap- 
proaching ?1 million, puts out 100 
kilowatts (100,000 watts)— which 
sounds impressive until you learn 
that this is just about enough to 
satisfy the electrical reeds of SO typ- 
ical residential homes. It obviously 
wouldn't pay to build a mi 11 ton- 
doll ar powerplant for one street of 
30 houses. 

Electrical rates to the consumer 
would also be prohibitively high un- 
der current WECS technology. One 
study puts the average price of wind- 
generated electricity at a staggering 
15.4 cents per kilowatt-hour (kwh), 
compared to the present national av- 
erage of 4 cents per kwh. Nobody is 
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Two monster windmills already being 
designed — Mqd-1 and Mod-2 versions 



shewn here In size comparison to 
wings on two of world's largos l aircraft. 




Grumman'! Wlnct9tream-25 it one of sev- 
eral commercially available windmill! de- 
signed for private use. It has a rated 
output cl IS hi Id wall! In 26-mph wind. 




Quilt In 194&ft, Sm I lh- Putnam giant near 
Rutland, VI., slid hold! record aa largest 
windmill in world. It had 175-foot rotor, 
was damaged In storm and abandoned. 



goinit to be happy about paying that 
kind of money. 

On the brighter side 

Despite these gloomy prospects, 
windpower does hold promise, Like 
fldar energy, it is pollution-free and 
plentiful— at least plentiful enough 
at certain times and places to make 
it worth reaping. It has been estb 
mated that there ia an available 
wind -energy supply of 1070 btflien 
kwh per year in the continental Uni- 
ted States, or about 14 percent of the 
projected power demand by the year 
2000. The catch ia that it would take 
some 313,500 powerful wind turbine* 
to capture this energy, and no one 
belie vets anything like this number 
could be operating even by the turn 
of the century. 

A more realistic estimate ia that 
windpower might he able to provide 
up to about 7 percent of the project- 
ed demand. White this may not seem 
like much, it, along with other forma 
of alternate energy such as solar 
power, could make a substantial con- 
tribution when the crunch hits. 

One advantage windpower has 
over solar power ia that it ia not re- 
stricted to daytime operation or sun- 
ny weather. Winds blow night and 
day, around the clock, in good weath- 
er or had. Another intriguing fea- 
ture of windpower lies in the pecu- 
liarity of its math e mat ica. Extract- 
able energy ia proportional tfs wind 
velocity cubed (multiplied by itself 
twice). This means that a small in- 
crease in wind speed can result in a 
very large increase in wind energy. 
It is possible, for example, to cap- 
ture eight times more power at a 
wind velocity of 16 mph than at 8 
mph. The significance of this ia that 
a seemingly mild breeze-— if sure and 
steady — could be highly productive. 

Superstars of windpower 

There is no doubt that windmills 
can he made to work. The big ques- 
tions today are how much power can 
you get in how much w r ind for how 
much money? In other words, at 
what point does a wind machine 
make economic sense? 

The name of the game has been to 
develop machines that are cheap 
enough, efficient enough and durable 
enough to compete with convention- 
ally produced electrical power. So 
far. this hasn't been easy, but scien- 
tists are taking giant steps — literal- 
ly— -toward developing what may 
eventually prove to be the game-win- 
ning superstars of windpower tech- 
nology. 

While the emphasis has been on 
larger and larger windmills* the De- 
part men t of Energy is by no means 
neglecting small machines, It main- 
tains a special test site at Golden 
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Art concept shows how windmills may dot 
barren, wlnd-swepl shores where energy 

Colo., to study small-stale windmills 
that could supply supplementary 
power to individual homes (see list- 
ins: at the end of this article for 
sources of further information on 
commercially available windmill gen- 
erators for home or small -business 
use). 

The bigger, the better 

It works out, however, that— with- 
in reasonable limits — the bigger you 
make a windmill, the more efficient 
it is. This is due to another quirk 
in the mathematics of wlndpower: 
Available wind energy increases in 
proportion to the square of the rotor 
diameter. Thus a 1 00- foot rotor puts 
out four times as much power as a 
J>Q-foot rotor. Or, to turn it around, 
it wo u Ed take four 50- foot windmills 
to turn out the same amount of 
power as one 100-footer. 

The implication of this is obvious : 
If you're going to build a windmill, 

I 



potential Is high. Such ''windmill farms 1 " 
could feed substantial power to utilities.. 

you might just as well make it big— 
it will cost you much less in the long 
run, kilowatt for kilowatt, than 
building a lot of little windmills. 
This is why windmills of the future 
will almost certainly be super giants 
like NASA's 1 00-foot- U lII Mod-0 and, 
5 an din's seven -story "eggbenter," 

Already, NASA has improved the 
efficiency of its Mod-0 in an updated 
version called the Mod-GA. recently 
installed on the wind-swept flat Ian da 
near Clayton, N.M. Although of the 
same general size and design as the 
Mod-O, the newer Mod-OA puts out 
200 kilowatts of electricity — twice 
as much as its predecessor. 

While still short of providing total 
community power, the Mod-OA is ex- 
pected to share a sizable portion of 
Clayton'® energy load. A small, iso- 
lated town of 3000, Clayton has pre- 
viously had to rely solely on scarce 
and costly gas and oil. Two more 
Mod-OAs are scheduled to go up 




Rjm-drlven generator 1* feature of "bi- 
cycle windmill’ 1 under study at Oklahoma 
Slate University. Rotor is shaped like a 
bicycle wheel with rim eon-nec ling blade 
tips. Advantage: Rim travels much faster 
than hub, drives generator at high spaed. 

later this year, one on Pluck Island, 
RJ,„ and one on Culebra, Island, 
Puerto Rico — both remote, windy lo- 
cations ideally suited to the. use of 
wind-generated electric power. 

World's biggest windmill 

Mod-0 and Mod-OA are currently 
the world's largest operating wind- 
mills — but there was one even big- 
ger. This was the gigantic Smith- 
Putnam machine built just prior to 
World W'ar II on a hill known as 
Grandpa's Knob near Rutland, Vt, It 
swung a mammoth 175 -foot -long ro- 
tor and managed to crank out an 
incredible 1250 kilowatts of power — 
proving that windmills can produce 
useful amounts of electrical energy. 

Unfortunately, a rotor blade broke 
off in a storm and, because of war- 
time conditions, was never replaced. 
After the war, fossil fuels were 
abundant, electricity was cheap, and 
the Smith- Putnam project was aban- 
doned. 

Sophisticated engineering 

Early windmills consisted, for the 
most part, of small, m u 111 blade d, piv- 
oted rotors that required a tail ftn to 
keep them " weather vaping" into the 
wind. They also faced the wind with 
the rotor on the "upwind" aide of 
the supporting tower. 

Today's wind turbines of the 
Mod-0 and Mod-OA type incorporate 
vastly more sophisticated engineer- 
ing. They require no tail and face 
"downwind" — that is, their rotor is 
located behind the tower instead of 
in front of it. This keeps the long, 
thin, highly flexible rotor blades 
from being blown into the tower 
structure, aa might occur if the tra- 
ditional upwind arrangement were 
used. 

The rotor is mounted on a revolv- 

ffiJejse luff? ?o page SQ9) 
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In-dash CB: 

Lots of new chokes and 
a chance for a bargain 

You can get CB or CB-plus-entertainment 
in a neat package that looks like original 
equipment; helps to discourage thieves. 



by Meredith Schultz 



I f you’ve been thinking- of getting: 
into CB, or contemplating an 
equipment upgrade, this may be a 
good time for you to act. As CB 
becomes more and more a utility, the 
telephone of the highways, it r s get- 
ting easier to get what you want in a 
CB transceiver without cluttering 
your car or risking instant ripoff- 
There*e been a decline in CB 
thefts, which should continue as 
transceivers approach the one-in- 
every-car level. Part of the reason 
for fewer thefts is better mountings, 
which hold transceivers in the dash 
or completely concealed, combined 
with hidden antennas. 

The new in-dash units, especially, 
offer attractive combinations of 40- 




Cobra 50KLR combines CB with AM/FM siereo, cassette tape, Channel selector, readout, squelch are on mike for easy operation. 





Kraco KCB-S095 Is designed tor In-bash or under-dash mount- ll's CB only, but SBE r s Side bander V is a so phi sheafed SSB 

Ing, also includes AM/FM siereo and casselle in one unit, unit that has channel scanning and Channel-9 access. 




Monitor feature on Panasonic CFt-Bd70O interrupts AM or FM 
stereo radio whenever there * a signal on channel you've chosen. 
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Snap-in, snap-out slide mount, $1-5.95 
Irom GTE Sylvania, fels you take your CB 
set indoors or lock it in She trunk — but 
you must not forget to do so. 



Concealed transceiv- 
er* like Kraco KCB- 
4060. *1 right, Radio 
Shack One-Hander 
and Cobra 62XLR are 
another approach to 
CB security, All con- 
trols and indicators 
are on the micro- 
phone,. which you can 
pocket or stash in the 
glove comportment 
when you leave your 
car unattended. 





Tunable receiver lets you concentrate on 
your area's i rattle channel. 



Lass expensive receiver gets all 40 chan- 
nels at once, clips to windshield visor. 



channel CB capability with good 
Looks. You can also get CR with 
radio, or CB with radio and tape for 
a compact communications- music 
center — or go to single-sideband CB, 
with the equivalent of 120 channels. 

Some combo units also offer spe- 
cial features like an automatic inter- 
ruption of music for calls on Channel 
9 (the national emergency channel) 
or your local traffic channel 

The new in-dash transceivers or 
transceiver combos look a lot like 
original -equipment ear radius and 
are difficult for thieves to spot. Also 
they take time to remove. A pro 
might take the time, but the grab- 
and-run artists — by far the bigger 
threat — will look for much easier tar- 
gets. 

In addition to the units shown 
opposite, there are classy in-dash CR- 
only rigs from Tram/ Diamond, and 
more music combos, like Teaberry’s 
TRR-640 CB/AM/FM-stereo set and 
Craig's Lfi3Q, which combines CR 
with AM/FM-stereo and eight-track 
tape. The Craig unit matches the 
virtues of other in-dash combos with 
those of ounces table transceivers — -it 
puts CB controls on the microphone, 
leaving a relatively plain-looking 
panel in the dash. 

Despite their advantages, in-dash 
rigs are not selling well in all parts 
of the country. For this reason, you 
may be able to find a good buy «n a 



set that offers the communications 
and entertainment functions you 
want. 

Prices for in-dash units range 
from about §100 for AM7CR only to 
$400 and more for combos that do 
practically everything but drive the 
car for you. 

If you're shopping for a new car, 
you'll find that auto dealers are 
offering a variety of in-dash CB's 
and C E-entertainment combos. Shop 
judiciously; it may be possible to get 
what you w T ant for leas by adding it 
after you buy the car. 

Giber ways to go 

If you have reason to be concerned 
about the places you and your car 
are likely to visit, you may want still 
more security for your CR. There 
are several alternatives. 

You can keep the rig in a slide- 
mount bracket under your dash. 
When you park the car T disconnect 
the CB and its antenna lead, slide it 
out and either take it with you or 
lock it in your trunk, Some users 
don’t even bother with the bracket — 
they leave the transceiver on the seat 
beside them. The thing is. the set 
m itst be removed every time you leave 
the car, even if just for a moment or 
two. 

Another approach to high security 
is a concealed transceiver, mounted 
up under the dash, under the seat or 



even in the trunk, with all controls 
right on the microphone. One-hand 
operation may also be less distract- 
ing — and thus help keep your driving 
safer — than reaching down or over to 
controls. 

Do you really want to talk on CL5, 
or is it enough just to monitor 
Channel & or the channel that carries 
the traffic-and-Smokies, calls in the 
area? Then you don't need a trans- 
ceiver at all, and needn't worry 
about a license or about installation 
as such. You cart Just get a receiver 
and save some cash. 

The two CB receivers shown 
above, made by Randix Industries 
Ltd., both clip to the sun visor, and 
each comes with a foil antenna you 
can put up across the inside of the 
windshield. The nontunable model, 
which gives you the strongest signal 
on any of the 40 channels, sells for 
$8,95; the tunable version, which 
allows selective monitoring and cuts 
out idle chatter, is $12.88; with a 
gutter-clip antenna included, respec- 
tive prices of the receivers are $15.35 
and $19.95. 

The CB industry has been going 
through financial turmoil. For the 
consumer, it can mean real buys on 
closeouts or excess inventory. But. 
since some manufacturers have been 
in real trouble, you should try to pick 
one who will ho there when your rig 
needs service. IW 
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Hornet for dual 
fllghKailack role 

Designed to replace I he 
F*4 Phantom and A-7 Cor- 
sair, the MS Hornet Is 
slated for duty with ibe 
Navy and Marine Corps 
through the '6Ds, it will 
have a dual role of fighter 
escort and attack plane, 
The sEngfe-seat,, twin -jet 
Hornet will have a top 
speed of better than Mach 
1.8, a combat radius of 
over 400 miles and a cell* 
Ing of 50,000 feet. It re- 
ported! y will be easier to 
maintain than Its predeces- 
sors, with only 20 minutes 
required to change an en- 
gine, For dose combat, the 
F-18 will be armed with 
Sidewinder missiles and a 
cannon; tor beyond visual 
range., It will wield the 
Sparrow radar-guided mis- 
sile, The first Hornet la 
slated to be test flown later 
(his year. 



This set lets child 
build his own toys 

The Nice System Is a wooden toy con- 
slruction set from Belgium that uses peg 
and hole connectors, Each sel contains 
20 structural pieces, three wooden 
wheels and a metal bar. The tricycle 
shown Is one of 10 possible configura- 
tions that can be made with ihe basic kit. 
Additional pieces can be purchased to 
expand the number of toys (hat can be 
built, The set 1& considered safe because 
of Ihe lack of nails and screws; a small 
wooden mallet Is used to drive In the 
pegs. Toy may be available here soon. 






The sun does the cooking 

Boaters and campers can use solar ener- 
gy to heat two gallons of water for bever- 
ages In compact Solar Wonder. It Is 
$49.95 and made by Solar Works, 4017 
First Avp. South, Birmingham, Ala, 35222, 




No coin needed in emergency 

Push a button on this Swedish pay 
phone, dial a certain number, and a cen- 
tral office will dispatch emergency aid. 
Unable to speak? Keep pressing button. 
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The wall covering on the 
switch pi ale becomes pari 
of the overall design. 





Loosen the switch plate. Place a 5x7- jn, 
wallpaper piece so its design matches 
that on the well* Fold edges under plate. 




Place the switch plate on a labia face 
down. Then draw a line around the plate 
\a In. from the lolcf liras. 




Cut along the drawn line, Ihen fold over 
all sides and: secure them with laps. Re- 
check that wall and plate pattern match. 



Mark the switch openings with diagonal 
lines from ihe corners. Cut along the 
lines, fold pieces back and laps iharn. 



Howto 

hide 

unsightly 

wall 

plates 



I n just a few minutes you can en- 
hance a new wallpapering job by 
covering electrical wail plates to 
match. Results are particularly pleas- 
ing in the case of light and airy wall 
covering patterns that are inappro- 
priate with ornate metal or wood 
plates, or with dark patterns next to 
which off-white plates are distract- 
ing, and with traditional patterns 
over which dear plastic is out of 
place. 

By following the steps shown you 
can cover wall plates at virtually no 
expense. If your wall covering isn't 
washable, you may want to apply a 
coat of dull varnish for protection — 
test the varnish on scrap first. 

To remount the covered plate, first 
puncture the screw' holes with an ice 
pick or other sharp tool, piercing the 
paper from front to back. Carefully 
line up the plate and fasten it to the 
electric receptacle with screws , — Jack 
Bridges 




Similarly’ cover outlet plate*. Find the 
center of the outlet opening, cut pla- 
■haped wedge* as needed, told end tape. 
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automatic. I tike the looks, and it's 
perfect in town, especially for my 
wife, who has trouble parking and 
driving In heavy traffic. We traded 
in a Chrysler New Yorker and find 
we miss the convenience of a big 
car somewhat, but the Concord is 
much better for my use." 

An Illinois machinist: "This car 
is put together neater and truer 
than others I looked at; also quali- 
ty of materials and workmanship 
looked belter; also AMC gave me 
a better trade-in/' 

A Michigan management con- 
sultant "For the money, I find the 
Concord luxurious and suited to 
my needs for a smaller car. I have 



BY MICHAEL LAMM WEST COAST EDITOR 



Sedan and wagon owners 
report generous rear legroom. 
put iwo-doora make 11 
herd lo climb in beck. 



W hen we invited AMC owners 
to list their complaints about 
the 19-78 Concord, a resounding 
30 percent put down none. That's 
an amazingly high percentage 
and sets the Concord above all 14 
cars we surveyed in 1977, includ- 
ing the Honda Accord {18. 9 per- 
cent), Thunder bird (29.1 percent), 
Grand Prix (21,5 percent} and 
Dipfomat/LeSaron (21.2/18.0 per- 
cent). 

"This is a top-quality car," 
states a New York retiree, "and 
no other automobile — -foreign or 
domestic — can beat It," 



owned several American Motors 
products and have always been 
pleased " 

A Marne serviceman: "It's the 
roominess in a compact car, the 
cloth seats, ride and silence, and 
response of the engine that make 
this a really sharp little car/' 

Each time we survey AMC own- 
ers, wo can count on a great deal 
of brand loyalty. Previous owner- 
ship came up third among rea- 
sons for buying the Concord, 
Confessed a Michigan Salesman, 
Tve owned 38 AMC cars over the 
years, ' and an Ohio minister ad- 



Autoroatic shift was ordered by 95.1 
pares ml of owners, Hall are ewer 50. 

ded, K Tv& had four AMC cars with 
the 232-inch Six. All of I hem have 
given me at least 100.000 miles 
without trouble," 

Dealer service came in for am> 



This owner is by no means 
Unique. A Texas insurance agent 
notes, "It's a good-quality car. but 
more than that it’s a joy to drive. 
Steering is light, making it easy to 
park and lurn. It has adequate 
pickup with the 258-inch Six and 



kecp& down weight 
and rattles. 






Concord styling was big reason lor 
buying and the boat-liked feature. 



Trunk space I* ample, but 
some owners don't care 
tor Space- Savr spare* 



REPORT: 
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In engine compartment 25B-cu,-in. 
Sin Is the most popular choice. 



iher high ranking in our owner 
survey, with 67.5 percent rating it 
good to excellent. Said an Illi- 
nois music teacher, "My dealer 
will even come to my house if Vm 
really upset The service people 
fix things correctly but not always 
within the allotted time. They do 
allow me a loan car if they know 
they’ll have to keep mine over- 
flight."* 

The loaner, of course, is part of 
AMC’s Buyer Protection Plan. 
Quite a number of owners cited 
the BPP as one of their reasons 
for choosing the Concord. A re- 
tired Floridian interjected, "AMC's 
warranty plus the courtesy of ev- 
eryone at the dealership (sales. 



service and clerical) plus the 
cleanliness of the shop area were 
all factors that helped me decide 
on the Concord." 

Owner praise for the car far 
outweighed the minor dissatis- 
factions, but on the minus side, 
gas mileage became the No. 1 
gripe. Some 13 percent men- 
tioned it as lower than expected. 
Actual mileage came closer to the 
EPA figure than most, but a New 
York typesetter wrote, "Gas mile- 
age is killing me. I figure my 
overall average at 10 mpg, where- 
as the EFA says 18 mpg overall. 
Gas mileage was my main reason 

(Please turn So 2G6) 




More trunk space was asked ter by 
some own errs; most found It adequate. 



What's a Concord? 

AMC's 1978 Concord replaces the 
previous Hornet line. Basically 
similar to the Hornet, Ihe Concord 
represent* an upgraded, more 
luxurious, more comfortable, more 
silent, more opulent automobile. 

For $200 extra the Concord 0. L 
package Includes reclining front 
bucket seats, lull gauges, digital 
clock, extra insulation plus more 
interior lighting and trim. 

A Concord Sport package (£289) 
includes much ol the D/L equipment 
plus radial tires on slotted wheals, 
a four-speed gearbox and added 
ornamentation Inside and out The 
A MX coupe represents the perform- 
ance expression of the Concord line. 

The Concord's unitized body keeps 
down rattles and weight. Engines 
include the £04 V8 and the long- 
lived, reliable ohv Six in two sliei. 
The tqur-speed Is available wjth the 
Sixes only, but relatively few buyers 
opt for it, perhaps because ft costs 
$111 extra and doesn't have an 
overdrive ratio, 

A well-established Buyer Protection 
Plan covers AMC's new cars for 12 
monlha or 12,000 mlfe* and 
guarantees a loaner If repairs 
can't be finished in one day. It also 
reimburses owners tor food end 
lodging should the car break down 
Out of rang# of a dealer. II can 
be extended another year for $75. 



A NATIONWIDE SURVEY BASED ON 1,127,000 OWNER-DRIVEN MILES 



Driver and passenger 

enjoy Concord's 
luxury and comfort. 



Very few owners opted 
for VB, Small-Six 
gels about 1 mpg better 
mileage than larger one. 



Mature, feather- 
footed drivers can't 




get enough mpg to be 

100-percent 
happy 



Sporl option group Includes 
stool-belted rndlals; 



Bumper nerf strips 
come with D/L package 
or can be ordered 
separately. 



front discs are standard. 
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What todays compleat angler wil 

Observant fish will be seeing better outfitted fishermen 

rigging more effu loin I at kiom h glu.-r f^i -rtor m;ir it e boats 

by E. L. (Buck) Rogers 







Mara fun and more liih, twin goals Of the 
alt-seasons angler, are brought closer by 
some new tackle and gear doalgns. 

W hat you put on and fit out with 
for fishing depends on where 
and how you go plus your personal 
preference in outdoor apparel. Rut 
now there are far more materials, 
designs and styles to choose from, 
many that help you catch more fish 
and keep you comfortable while 
you're doing it. 

Where the fish are waiting makes 
a difference, Southern has sin' men 
outfit themselves in bright jump- 
suits with decals, baseball caps, high- 
powered outboards and bait boxes 
overflowing with assorted lures for 
the latest in pistol gripped bass rods, 
A Florida fisherman may fight a 
marlin offshore in a aportafiahing 
cruiser while attired in a T-shirt, 
shorts and a pair of scuffed deck 
shoes, but cranking a lathe-turned 
12/0 alum iniim-and-sta inless reel 
holding braided 130-pound-test line. 
Sunshine is a factor when fitting out 
for angling, as are temperature, 
rainfall and sometimes insects. 

First let's point out that quality 
still pays off. My Tapatco fishing 
vest is fine after five years' hard 
use, and a favorite 10-year-old, ¥30 
Royal Stetson fishing hat has out- 
lived a dozen others. Rut my ¥14.95 
"di scoun t-ba rgai n " stocking- foot 

waders leaked the moment I stepped 
in a frigid Alaskan stream. 

Price, brand namts and source are 
often good indications of quality to- 
day in both gear and tackle, Mod- 
ern fabrics of 100 percent wool for 



warmth, cotton for coolness and the 

blends for lightness, durability and 
washability are all good choices. 
Combinations like 65 percent poly- 
ester/ 35 percent cotton are popular 
for rugged parkas. New treatments 
for rain gear and waders are pro- 
ducing materials that are stronger 
and lighter and in some cases both 
waterproof and porous so sweat 
doesn't build up into a sauna bath 
inside. Newer synthetic lines, rods 
of fiberglass and graphite and rust- 
res i slant low-friction reds are su- 
perior performers if well made. 

Fishing shirt 

You'll need several. Three of mine 
are wool Pendletons for fishing in 
Canada and Alaska, Others are trop- 
ical-weight cotton and wash-and- 
wear blends*. All have long sleeves 
to ward off mid-day sun as well as 
insects at dawn and dusk. Rut when 
fishing from a cruiser, with a can- 
opy for shade, a short sleeved shirt 
makes sense. Epaulets make a creel, 
camera or binoculars easier to carry. 

Fishing trousers 

Here 1 standardize: two pairs of 
white ducks for salt water trolling, 
four pairs of khakis for all-purpose 
angling. All have elastic waist bands 
(hard to find ) , are roomy enough for 
sitting comfort, and the legs are 
short enough to keep them from 
dragging through bilge w T ater in a 
skiff. They are cool in the summer, 
yet warm enough with thermal knit 
or quilted long-johns for cold-weather 
comfort. Look for wash-and-wear 
shirts and slacks with permanent 
press for easier air-travel angling. 

Jumpsuit 

Astronauts wear 'em, so do repair- 
men, but I find them impractical. 
Unless they’re one size too large 
they pull in the crotch when I'm 
seated on a boat cushion — and then 
they look like I’m wearing a sack 
tied in the middle. Furthermore, to 
get some sun, you, have to take off 
the whole suit and fish in your 
drawers. Rut the fisherman who 
plunks down $5000 for a glittering 
bass boat seems to need matching 
sets of red, yellow* and purple jump- 
suits with sewn -on patches advertis- 



ing everything from plastic worms 

to depth finders.. Tastes differ. 

Fool wear 

I fished with a Canadian Indian 
last summer who wore cowboy boots 
in the boat, and I know a minister 
who wears last year’s "preachin' 
shoes" on the creek bank. Many fish- 
ermen settle for modern sneakers, 
however. They're cool, non-skid and 
light enough to swim with if you 
slip in. Get a good pair. Royal.' Red 
Ball now makes a stylish, special 
fishing- wading sneaker called the 
L Linker. Keds, Sperry, Adidas and 
Converse also make excellent non- 
slip shoes. 

Fly fishermen need the felt, elect- 
ed, or stud soles now available on 
both waders and shoes. Kits for do- 
It-youraelf installation, using new> 
traction materials and adhesives, are 
also made. 

Headgear 

Where I grew up, a man's fishing 
hat was as treasured as his Tonkin 
cane fly rod — like my beat-up old 
Stetson with its broad brim for sun 
and rain protection. For the tropica, 
1 switch to a light poplin hat with a 
long visor arid a flap to keep the sun 
off my neck, Bass fishermen wear 
baseball caps for good reason — it's 
the only headgear you can keep on 
in a bass boat at 40 mph. You see a 
lot of these guys with sunburned 
ears, but the new synthetic weaves 
are light and do let cooling air 
through. In black fly country, wear 
one of the new hats with a mosquito 
net hidden in the crown, or stow a 
net inside an old favorite. 

Rain gear 

Keeping warm and dry is impor- 
tant when it's wet outside but the 
fish are hitting. Regrettably, too 
many products don’t do the job. Look 
for the new treated garments fabri- 
cated without stitches, and brands 
like Sperry, Converse, Royal' Red 
Ball, Peter Storm and Stearns, Mail 
order outfits such as L.L. Bean, Or- 
vU t Eddie Bauer, Cabela's, Thomp- 
son and Sears can supply quality 
gear. A light coated -nylon poncho is 
good in a boat; you can spread it 

(Pjjjpasfl Ju/rt 25SJ 
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wear and use 




For lishing Argentine 
l rout waters, author 
Buck Rogers, selects 
light tackle, beet-up 
bread-brim Stetson, 
khaki shirt and panle, 
wading shoes, nylon 
windbreaker. The jack’ 
el can be retied to 
fit bottom o( a tackle 
box, is wind and rain 
resistant, and dries 
quickly. Stream fisher- 
men should pick jack' 
els and vests with ex- 
tra pockets tor gear. 
New models offer a 
built-in Notation, 




For surt dr stream fishing, 
Rogers picks waders or Lunk- 
era, Topilder jacket, khaki 
het, polarlued Hosier glasses. 




Modern system tor controlled 
warmth uses layers; wool 
shirt topped with foul weather 
jacket, insures comfort. 




Famous angler "Uncle Homer" Circle finds jumpsuit comfort- 
able and handy when designed with extra pockets lor equipment. 



Champions choice 

World's champ Rick 
Ciunn, wilh BASS head 
Ray Scott at the final 
Weigh-in tells PM* 

MeKeown how he wen, 
for second year In a 
row, the BASS Masters 
Classic, on Lake Toho- 
pekaliga. a fishing hot 
Spot near Kissimee, 

FI 3, Water and wealher 
conditions determine 
tackle choice, 

A ll-time top money fisherman Rick Ciunn, of Montgomery, 
Ten., banked $71,564 by ihe end of fast year— using 
Floyd Buzzer and Johnson Spoon lures to win the last t wo 
annual BASS Masters Classics, the world series of tourna- 
ment fishing. The runner-up high scorer on the catch-and- 
reiease contest trail was Roland Martin, of Broken Arrow. 
Qkla., wilh $70,750 Both select casual fishing clothes c a re- 



telly so they can be comfortable from a frosty dawn siarl on 




Pro champions Rick Clunn and Roland Marlin salad teres, 
tackle from large assort men l carried for special condition a. 



through a blazing afternoon or, should the weather change, 
a windy, rainy one 

In a big tec Me box, each carries a very large assortment 
of crank baits, spinners, spoons and plastic worms. They 
test each in various colors and conditions to I earn which the 
bass like best, While fishing, lures are changed quickly if 
Msh do not seam interested. Each man uses both bait-easting 
and spinning reels. Men of 1 1 ament line is replaced before 
there are signs of wear. Usually two or more rods are rigged 
for quick switching when the action gels hot. For boat equip- 
ment Ihey pick outboard hp to match the huil rating, electric 
[roller, live well, depth finder, CB, water temperature gauge, 
Those winners back up fishermen's luck with lop tackle and 
precise techniques — BUt McKeown 
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Build PM's porch swing: 
Just like the good old days- 

only better 



We ve updated the porch 
swing of yesteryear to 
create ourown handsome, 
easy-to-make version. Here's 
how you can build it, too, 



by Harry Wicks 

HOME AND SHOP EDITOR 









were worked out by Riwirju f 'ujiulaski 
anti ibvauOmr, based upon jlii "ngimil 
* ketch by designer Tom rung. Elf you 
own o | north you tan suspend the awing 
from stout bald ware sine: ho red in the 
[x>rch ruftera or joists. Happily, thos^ 
who Live in today's modern porch less 
houses run enjoy this giving too 



PM pholfl; H^rry Hartman 



T hough your memories may not in- 
clude spooning in n pcmb swing, 
ymir onttiro family from grandparents 
to lurid ter* are mare to enju> sitting 
and TclHxjng in our version uf lh? H n]tl 
fashioned, front -pun h jtvring, 

Of contemporary design ..si triple con- 
st ruction details fm render* to follow 




because we’ve created an alternate 
suspension system— a sturdy a- 
frame whose design blends beautiful- 
ly with that of the swing, 

Starting construction 

The seat section of the swing has 
been designed and constructed like a 



fine piece of furniture — quality join- 
ery, weatherproof glue joints and 
plugged -over screwheads are used 
throughout. The seat is built of 5/4 
and in. oak while the A-frame is 
built of lower-cost 2x4 and 2x8 con- 
struction-grade fir. We selected clear 
1x4 flooring for all horizontal frame 



members because it measures a full 
3 l 4 >n, wide and its thickness gives 
more rigidity than does % -In, stock, 
More often than not, you will find 
that hardwood comes from the lum- 
beryard surfaced on two sides only 
(S2S), When the lumber comes this 
way* you must use either a plane 
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Top and bottom rails for back and 
aides ore grooved to receive slats. 




A Next bore holes for rope. In bottom 
rail, drill large-diameter holes first. 




~J Tack frame together insert H-in, 
slrlpj in mortises for router guide. 




10 



tlie a sabre saw lo cut Mn. radlua 
on corneri; round over with router. 



nr jointer to joint one edge perfectly 
smooth und straight. You can then 
rip the boar (I h ( using either a rad i al- 
arm or table mw) to the widths re- 
quired for the seat back and side 
flections. We used red ouk for the 
seat — 5/ 4-in. stock for alt parts ex- 
cept the slats, which are of 14-in. 
slock, 





Clamp parts together to establish the 
exact dlmansons for end lap joints. 




6 



Cut laps with dado head In radial (or 
table) saw; set dado for widest cut. 




8 



Hound the corners using %-ln. bit 
•el so cut does not reach mortises. 



Q Hut stale in groove* using glue; ap- 
ply glue lo lap joints, clamp pnrts. 




11 Clamp seal frame lo side and back 
while you bore screw pilot holet- 



Caution; tv hen you go to buy your 
lumber, he eelertive; it ie of moat ini- 
poxffihte to perform arruyote groov- 
ing on d lap- jointing on stork the I in 
ten rp ed. 

Use your saw and a dado cutter- 
head to cut the grooves* in the back 
33 fid side flection rails to re j, ei v e the 
Hints, Notice that we installed filler 



blocks in the grooves to get accurate 
and neat mortises for the ahitfl, Cut 
several scrap slots to act iis guides 
to mark the splicing for the actual 
flints. Cut the filler blocks out of %- 
ill-sip stock--- which will project a 
hair above the surface after itiatalla- 
tion to permit hush trimming later, 
after (sluing. Set the block a in place 
with dummy fllate and mark the glue 
border- linen i Photo 2 i, Mix some re- 
aorcinol (waterproof ■ glue and apply 
it amiri rigly to mating surfaces — 
don't make it too watery or it will 
ooze into the grooves unrf require 
difficult cleanup later. 

If the blocks are snug ALting as 
they should be. damping will not he 
necessary. Proceed down the rail in- 
stalling blocks, with the aid of dum- 
my spacers, as you go. Next day when 
the glue is dry, trim off the ] .-«-in, 
projection by ripping with a smooth 
blade in the table aaw. 

At this stage you should bore the 
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Building the A-frame 



*\0 L*y ifam* member! Oft floor. Mark 10 
* for miter cuts. Set T -bevel lor I DS*. * J 



Cut mitered ends with radial-arm or 
lable-saw miter gauge at 1S°. 




14 



To cut the long nolch at top, clamp 
2x4 to fable, support outboard end. 



i-fZ Use a holesaw in drill, clamped 
^ scrap block, to bore rope notches. 





16 



To prevent unraveling, cut rope with 
soldering gun {or heated knife). 



ho lea for the nylon rope. The tup 
racks get T/lG-in.-clia, holes while 
the lower members are counter 
bored to receive the knots. Make 
certain that you bore the larger, :i j- 
in.-dia. hole first anti then the 7/lb- 
in. hole. If you reverse this order 
you will have great difficulty center- 
ino 1 the holes. 

To mark the frame members’ for 
end lap .joints, clamp the sections 
together. Then use either a knife or 
a very sharp pencil to mark the cut- 
ting lines. Set the saw's dado head 
for a wide cut and Its elevation ho 
that the cutters will penetrate half 
the thickness of the stock. It's a good 
idea to check a test joint in scrap 
stock so that you are certain to pro- 
duce perfectly mated end lap joints. 
For greatest accuracy when you're 
making an end lap joint, cut the first 
one completely and then use it as the 
marking guide for its mating cut. 

Next, you should assemble the 



17 



Prep seat on horses to Install 
rope, push knots in counter-bores. 



18 



Weatherprool rope clamps keep 
rope in place. See text lor source. 



units temporarily to check the dis- 
tance between the mortise bottoms 
and cut the slate to suit. Make it a 
point to cut the slats about 1/16 in. 
shorter than the actual distance to 
allow for the glue. Cut the slats, and 
then break all sharp corners on them 
using a Surform plane and fine sand- 
paper. Set the slats aside. 




lief ore you can glue the sluts in 
place you must round the inside 
edges of the frame sections with a 
router; this cannot he done once the 
slats are installed. Since the mortised 
inside edges will not give the router 
cutter's pilot guide a true surface to 
ride against, a simple woodworking 
trick is called for. Temporarily as- 
semble the sections without slats 
[using tacks only at corners in the 
waste area, where the outside corner 
radius will be cut). Then cut strips 
of Vk-lm hard board equal in width to 
the thickness of the stock and place 
them around the frame inside to pro- 
vide a smooth, flat surface for the 
router bit (Photo 7)* You would be 
wise to set up a test strip and make 
a trial cut using a %-in. rounding- 
over hit. Adjust the depth-of-cut so 
that it doesn't reach the mortise. 

While sections are still temporari- 
ly assembled, sand the insides as w T ell 
as all of the rounded edges. It’s 
easier to do this before the slats are 
in place. Make light match marks on 
the mating parts and then disas- 
semble the uits. 

To install slats, apply glue spar- 
ingly in recesses and to the end sur- 
faces of the slats. Insert all slats 
Into one rail, apply glue to the second 
mil and push it onto the slats. Apply 
glue to the lap joints and complete 
the frame assembly. Hold the sec- 
tions secure and square with bar 
clamps until the glue dries. 

The seal, frame is made separately, 
Cut the parts to size and assemble 
them with glue and screws as shown. 
Counter bore the acre wholes at the 
front m that the scmvheacls can be 
concealed with plugs cut from the 
oak stock. If you don't own a plug 
cutter, you can use maple dowels. 
Itefore you glue the seat slats *n 
place, clamp the seat frame to the 
hack and sides anti bore the required 
screw holes. Two screws go into the 
si ties from the end of the seat frame, 
three from the back and two from 
the outside of the side panel into the 
side of the seat back. These are sunk 
and plugged. 

Making the A-frame 

Start with the 2x4 verticals. Lay 
them out as shown in the photos and 
mark the miter cuts. Cut the miters 
using a radial or portable circular 
saw. Next, cut the 2x8 to length and 
cut the half-circles for the rope near 
each end. For perfectly accurate 
notches, use a hole saw ns we did 

fF/easc lorn io page- 



CREDITS 

Swing design: Roaario Capo'frslo and Tom. Fung 
pm photos Harry Hartman (cotarl and. 

Hosafio CapotPStQ (pluck find white). 

$ei alylmg Gaba Herrick. 
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RM WORKSHOP SPECIAL 



|A great planters 
IX you can build 

Build any or several of these beauties for 
use indoors or out— our plans make building them easy 
and your plants will like the results. 



D espite the extra good looks of the 
planters shown on these pages, 
all 12 (actually 13 because there are 
two versions of one style) are easy 
do-it-yourself projects. Some are 
built of exterior-grade plywood while 
others utilize clear all-heart redwood 
and softwoods such as pine, fir and 
cedar. 

To keep construction simple, we 
used dimensioned lumber and ply- 
wood throughout' the planters are 
sized so you can use lumber as it 
comes from the lumberyard, 

General directions 

For maximum planter life, assem- 
ble your planter using resorcinol 
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MIRROR PL AMT STAMP 
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MIRROR TILES 
HUTTED AT 
CORNERS 
DETAIL A 
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formaldehyde glue which la water- 
proof; do not pick a ' h water-res is- 
tant" slue. To prevent ugly rust 
stains from marring the wood sur- 
faces, use only noncorroaive hot- 

I dipped galvanised, stainless steel or 
aluminum nails and galvanized 
screws, nuts and bolts {where they 
are called for). To prevent splitting 
the wood mem hers, particu larly 




PLANTER TREE 



CUT ALL PARTS 
FflQM 3/4“ 
MDO-APA 
GTM PLYWOOD 



PLATFORM 
WITH 13/16 X 
5" CENTER SLOT 
<2 REOD.l 



l/3“DIA,*3“ 
DOWEL. SAND 
FOft SLIP FIT 
t4 REQD.) 



14 X 



3 1 '7 



SLOT 



14*2 1/2“ 1/2“ DRILL 

SLOT —Tl [14 HOLES) 




Strategically placed holes In main column 
receive pegs thal hold shelf securely. 
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when the fastening is near the end 
of a board,, do take the time to 
predrill pilot hobs for all nails, The 
drill-bit diameter should be approxi- 
mately three-quarters the diameter 
of the nails being used. 

If yon prefer a natural look, you 
can simply coat your planter with a 
clear wood preservative following di- 
rections on the label, if you want a 
particular color for a patio or yard 
accent, consider using one of the 
exterior latex stains. But, for maxi- 
mum protection, your planter should 
then be coated with a quality exteri- 
or-grade urethane varnish. Be sure 
that the stain you choose is compat- 

(Pica s C t urn f p pa ye 3G8) 



PLANT STAND FOR 
TWO POTS 

All lumber 

CLEAR OS 
CLEAR ALL-HEART 
REOWOOO 



q 



um ism 



/ 






3/4 x 3- 1/2 x 4tf 



u 



I 



x 



atox 3 - 1/2 
* 8 - 1 / 2 " 



3/4 x 1 - 1/2 
x 3-1/2" 

.A 






mm 




TOP VIEW 



3/4 x 3-1/2 
x T 7-3/4" 



3/4 *3-1/2 
X I 7-3/4" 
E2 FIEQD.i 



¥4*11/2 
* 3-1/2" 

1® REQD. I 



1/4 x 2-1/2" CARRIAGE BOLT, 
NUT AND WAS HE Ft [0 REQD,] 

\ 3/4 x 3-1/3* B-l /a" 112 RgQD.f 

6d GALVANIZED NAIL [IBflEQD.I 



CREDITS; Apwrlcan Plywood Assn., Tom' Tuvomor, 
Ulanler lQW*r, planter [rati. mirrored dual ptenl- 
afg: Cflljlomifl Redwood Assn . plant Hand t<ji iwo 
pots, Gary GifrOnr. JDSA, wall-memm, radwcod and 
HdwMd-*ntf.eedir planlsre., Ltllor Walker, AIA. 
MowsuprX be*. Ihrae-rlng hanger; Western Wood 
Produce® Aa»n., Julia L. Slu'd eva^t, shingled and 
wood.Jath planters PM color pFiotDi, American Riy- 
wwd Aaen. /Strode pho[OQrapharr;J, Harry Had man 
and Waalem Wood Products Assn,; carpert-try In 
PM Workshop by John CiPOtOSJO And tha author, 



PLANTEfl TOWER 

ALL PANELS AND SHELVES ARE 3/H" 
303- AP A HOIKS HSAWN FIR OR CEDAR 
[ONE 4 h &' PANEL 
ONE 4x4' PANELS 



FRONT POST, 

M/2 x 1 r/ZxeS-S/B' 1 
(2 REQD.] 



REAR POST, 
1-T/2 x 11/2 
X S 3 6 /T 
12 REQD,} 




i 



FRONT TRIM 
1 x 8*6/8" 
BRUSHED 

aluminum 

ANGLE 
42 REQD.) 



/ 



INSTALL UPPER 
SHELF GOOD 
SIDE. DOWN 



SHELF 45 REQD.] 



SfOE TRIM, 

T x B3-6/B” 

0RU$HgO 
ALUMINUM 
FLAT STOCK 
15 RESOD.I 




RAD. 

3-1 £" RAD. 



THREE RING 
HANGER 

CUT FROM a/a" 
MDQ PLYWOOD. 
USE THREE 63/8 
DIA. CLAY POTS 



1/4" D[ A. TWINE 
HANGER, TIE 
FANCY KNOT AT 
BOTTOM OF 
3/B" HOLES 

&ORE 3 /H ,, OlA. 
HOLE AT CIRCLE 

intersections 

P PLACES] 




FLOWERPOT BOX 



BOTTOM, 

3/4 x 6-1/4 *30 1/2“ 



1/4" 01 A. HOLES 
ON 3 hl CENTERS 

CUT ALL PARTS 
f ROM 3/4" MDO 
PLYWOOD, 
FASTEN WITH 
GALVANS! ED 
NAILS AND 
GLUE 
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Here's the quick way 
to improve the look, 
smell and taste of 
your drinking water. 



by August B, Russo 

E veryone expects dean, fresh- 
tasting water to flow from the 
faucets in his home. But the water 
we get often is cloudy and has un- 
pleasant tastes and odors. These 
are caused by dirt* pipe scale and 
rust particles, as well as by chem- 
icals used for purification. 

Besides these noticeable contam- 
inants, other impurities, often un- 
seen anti untested, cause concern. 
Chlorine combines readily with other 
substances to form organic com- 
pounds, including chloroform and 
carbon tetrachloride. These com- 
pounds can accumulate in the body 
to toxic levels. 

You can contend with health haz,* 
ards in your drinking water — and 
eliminate unappealing odors and 
tastes as well. Activated-charcoal 
filters, easily installed in the home, 
can help. They afford fresher tast- 
ing, better looking water — and an 
extra measure of security. 

Activated charcoal in cartridge- 
type filters absorbs organic com- 
pounds. It also filters out hydro- 
gen sulfide and chlorine to improve 





Filter has tubular tump, one or two car- 
tridge, head: require* two gate valve*, 



Shut off water, drain pipes, then remove 
length of pipe specified by Filter maker. 



Slip locknut and ferrule onto pipe. 
MHrk location in ceee ferrule i* moved. 
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not only the taste of the water, but 
of food cooked in it, too* It will 
not remove bacteria, heavy metals or 
radioactive elements. These need oth- 
er types of filters — see chart, 

Charcoal filters will remove dirt 
and rust, This helps to reduce wear 
on valves in clothes washers and 
dishwashers. It also prolongs the life 
of faucet washers and eliminates 
the dulling effect dirty water can 
have on laundry. 

Activated-charcoal filters for the 
home do not have monitoring devices 
to tell you when the charcoal has 
became saturated. Replace the car- 
tridge when water pressure and wa- 
ter flow drop below an acceptable 
level. Depending on how much water 
your family uses, 60 to 90 days is a 
likely figure for cartridge life, 

Although there are several styles 
and sizes of cartridge filters for the 
home, most models have a tubular 
plastic or metal sump, which accepts 
one or two 9%i-m,-lgng filter car- 
tridges, There are countertop filters 
that screw directly onto a kitchen 
faucet and units that go under the 
kitchen sink. Others go in the main 
water line to clean the entire home 
supply. They cost from $40 to $125, 
with all materials for installation. 

Tools and plumbing accessories 
needed to attach a filter to the main 
water line are two gate valves with 
locknut and ferrule assemblies, a 
tube cutter and an adjustable wrench. 

To begin the job, turn off the 



main water supply valve and drain 
the pipes by - opening the faucets. 
Thread the gate valves into the in- 
let and outlet of the filter. Measure 
the amount of copper pipe to be re- 
moved from the line; the filter man- 
ufacturer will provide a template or 
give the exact length. Be sure to 
select a location where there will be 
adequate clearance for the filter and 
for operating the valves. 

With the tube cutter, remove the 
called-for length of pipe. Slip the 
locknuts onto the pipe ends and 
place the ferrules about % in. from 
each end. Scribe a line on the pipe 
next to the ferrule in case it is 
moved accidentally. 

Position the filter with the inlet 
on the water-meter side of the pipe. 
Tighten, the locknuts, first on the 
meter side and then on the other. 

The filter is now ready for use, 
hut first you should attach a heavy 
copper jumper wire tn the pipe or 
valves on either side of the filter 
head to keep electrical outlets and 
telephone lines grounded. It's a safe- 
ty must . 

Now open the main water supply 
valve, then open filter valves slow- 
ly, first the one nearest the meter 
and then the other, and enjoy bet- 
ter, safer water. 

The filter shown is model 2PC 
made by Filterite Corp,* Consumer 
Products Div. p 2033 Greenspring 
Dn, Timonium, Md, 21093; retail 
price is $69.95. PM 




Place the Titter in position, wilh the 
inlet on the waler-meter aide of the tine, 







Now lighten locknuts. Both gate valves 
should be dosed at this point 





Install a copper jumper wire from valve Turn water supply on, open the meter- 

1c valve to maintain electrical ground. tide valve flftt, than the cutlet valve. 



Cartridge home water filters 



Will remove: 



Will not 
remove:* 



Algae 

Carbon 

tetra- 

chloride 

Chlorine 

Chloroform 

Dirt 

particles 
Hydrogen 
sulfide 
Iron in 
suspension 
(rust* 

Sulfur 



Arsenic 
Asbestos 
Barium 
Cadmium 
Chromium 
Conform 
bacteria 
Cyanide 
Iodine 
Iron In 
solution 
Lead 
Mercury 
Selenium 
Silver 

Other heavy 
metals and 
radioactive 
elements 



* These substances can be removed by 
complex, expensive membrane or 
reyerae-osmotit filters, all ol which 
require A cartridge filter to pre-clean 
the water and prevent clogging. 
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Tips from an expert: 
How to repair ana dean 
carpeting 

Easy do-it-yourself remedies for frayed 
seams, bum marks, stains and holes 
in your favorite carpet. 

by William Aughavin 





pm photos: ffv Pi*i<a 



Fixing surface burns 




1, SuHqoo burnt on synthetic* mptl 
libyrs. Scrape black ends with scissors. 




2. Use # noodle lo pick yarn and furiher 
clean charred ends, then clip smoolh. 



W ith a little know-how you can 
easily repair hoios, burns, 
frayed seauia or seemingly unremov- 
able » tains in your favorite old ear- 
pet. The He tips can help you rejuve- 
nate any carpet that has suffered 
from yearn of urc and abuse. 

Repairing surface burns 

A superficial burn mark on wool 
carpel ia easy to remove. Since the 
wool doesn't melt, the ash will fall 
away quickly when it ia scraped 
with u butler knife or brush. Then 
carefully clip the nearby edges of 
yarn lo even them. 

Slight burns in the surface of 
synthetic carpets call for the re- 
pair technique shown at left. 
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Burns that go deeply into the pile 
or extend to the carpet backing must 
be cut out and replaced with a patch. 
For a repair that can't be detected 
cut patch from matching carpet 
scrap so that its pile runs in the 
same direction as that of the laid 
carpet. Make patch three inches 
larger on all aides than the burn. 

To remove the burned area, cut a 
hole the same dimensions as the 
patch. Since carpeting ia composed of 
straight needle rows, you can mark 
a straight line by using a screwdriv- 
er to open a bead in the carpet along 

Patching a carpet 



4. Cut along grasp 10c old carpel 

and finish culling to remove burn area. 



7. Squeeze carpet late* adhesive evenly 
on Ihc support; avoid the surface carpal. 



a needle row. Line up patch you cut 
with bead opened in carpet and cut 
along the bead to remove the burn 
area, Cut backing support, for patch, 
tuck through hole and fit patch in 
place as in photo directions below. To 
make sure adhesive grips firmly, 
rest a heavy object on the completed 
patch for several hours. Then inter- 
twine yarns along scams with a nee- 
dle and trim off carpet fuzz around 
patch with scissors, 

Seaming a carpet 

To repair frayed seams or make new 



2. Sharp razor knife cuts a patch lhat Is 
3 in. larger on all aides lhan burn. 



5. Jute, burlap or backing Irom another 
carpel scrap provides support lor patch. 



9 , Make sure pile direction is correct and 
carefully piece the patch Into the hole. 



ones, you need professional tools that 
can usually be rented. A carpet kick- 
ing tool removes excess carpet 
stretch. A special iron melts seaming 
tape to make a permanent seam. 

Begin by picking up the old seam 
or carpeting to be seamed with a 
screwdriver or ice pick. Re sure 
there is excess stretch in carpet so 
seam edges can come together, then 
seam as shown on page 140. 

After you’ve hammered tacks 3 in. 



1. Burn* that scorch or alter pile height 
mail be patched with scrap carpeting. 



The aulhar, 3 pro1essl3n.il enirpel r. I inner, 
is *i(n Lasher carpel Co,, no* York. 



3, Align patch on bead already made as 
described in text; cut at 90* angle. 



fi. Cut Ihe support about 4 -in- larger 
than hole and luck It through opening. 



9, Use a long needle Lo Intertwine yarn* 
at seamy; clip carpel tuzi near Ihe patch. 
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Seaming a carpet 




1. Trim old seam tape wiih razor knife. 
Remove pins in seams with screwdriver. 




3, Tack both sides of carpet seam 3 in. 
from edge at 34m intervals. 




5. Staple or tack both aides of the tape. 
Secure aeamt with a special hot Iron. 



from the scam border, trim away 
any overlap using a sharp razor 
knife and metal straightedge. When 
the seam has been completed, quickly 
tap the carpet edges with a hammer 
to assure adhesion to the tape before 
the tape cools. 



Maintaining a carpet 

To give your carpet the long life 
it deserves, rmce-a-week vacuuming 
is generally a must, If yoUr carpet 
becomes stained, consult the care 

I'.irn 10 pagv 262] 



Cleaning a carpet 




A rented steamer cleans I he carpel 
thoroughly, then removes excess water. 




2. You can renl carpet kicking tool that 
removes excess stretch in the carpeting. 




4. Place eleclHc-melt seaming tape (or 
use latex or pin lope) beneath seam. 




6. Light will go on when tape Is melted. 
As you work, press seam edges closed. 




7. The end rasuli is a smooth seam lhat 
sepa rales rooms having different carpets. 




Place aluminum foil under furniture so 
wood slain won't bleed lo moist carpet. 






EDITOR'S REPORT: 

CARPET REPAIR KIT 



Materials and tools you need to fix 
damaged carpels ate contained in this 
easy-to-use Blue Luslre Carpet Repair 
Kit The cutting (ool works like a cookie 
culter to remove (he damaged area and 
make a replacement plug, On small 
stains and cigaret burns, the kit helps 
you to make invisible repairs fast and 
easy. Cosl is $12 95. including postage; 
Earl Grissmer Co., Inc., 7950 CasUeway 
Dr„ Indianapolis, Ihd. 46250 — PA. 



Pcs I linn an adhesive disc underneath 
the carpel where the patch will be. 



Press the carpet round down Drmly to 
adhere. II will accurately plug the hole. 



Anchor the spike on the cutter to a 
piece of tape pieced over damaged area. 
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Put sunglasses on your windows 
and keep down cooling costs 



S avvy homeowners know that en- 
ergy consciousness doesn’t apply 
only to heating, that air conditioning 
can bloat your electric bills alarming- 
ly. Now 3M Co, has a product that 
promises to cut energy use, 

Scotchtint Sun Control film is 
transparent plastic material with a 
vaporized metal coating, 3M claims it 
reflects up to 75 percent of the sun's 
radiant heat and cuts glare up to 32 
percent It also helps prevent interior 
heat from leaving in winter, They say 
an average room with Scotchtint- 
treated windows can be 10° to 20° F. 
cooler than one without. Protection 
from the aun also reduces fading of 
wood finishes, paint and fabrics. 

Scotchtint is a permanent installa- 
tion. Applying it requires a few Sim- 




1, Scrape paint and dirt oH ihe insider cl 
window with a blade. 




£, Thoroughly clean window with clear 
water. Squeegee away excess moisture 




3. Cut Itie him to size with a blade. To 
save time, do all the culling at once. 



I 

4. Wot down the window with a water 
spray bottle; ubb plenty of water. 






5. Wet adhesive side of film. Static 
electricity holds 11 to tile for spraying. 



PM photos: trv Field 




6. Add two drops of detergent to water 
and wet nonsticky side; position film. 




7. Squeegee water, Ihen trim film with 
1/16-ln, margin for moisture escape. 



pie tools: Single -edge razor blades, 
squeegee, straightedge and water- 
spray bottle. Two drops of detergent 
will aid final squeegeeing. 

Scotchtint is found at hardware 
and houseware stores in rolls of silver 
and bronze color ; a 30x4 8-in, roll 
costs about $10 to $16 ; 36x73, $20 to 
$26; 48x78, $26 to $32. PM 




8- Mirror-llke finish gives you privacy: 
You can see out, others can't so* In. 
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WORKSHOP MINI-COURSE 

ELECTRIC DRILL BASICS 



Prelect hi Is by storing them in a metal 
case. This one holds 13 twiel drills. 

T hough some woodworkers may 
disagree f a portable elect rk- 
drill is generally the first power 
tool a fledgling craftsman should 
buy. Besides giving the immediate 
ability to bore accurate holes in a 
wide variety of diameters, a drill 
can be used to counters! nk, counter- 
bore, sand rough surfaces smooth, 
stir paint — and a lot more, thanks 
to the many accessories you’ll find 
in your hardware store. For now, 
however, we will stick to the basics 
of electric drill usage; in a future 
Workshop Minicourse we will get 
into the pluses and minuses of the 
various attachments. 

The Tnost-comtnomly purchased 
drill is the *4 ditcher; that is, a drill 
whose chuck will accept bits up to 
% in, in diameter. But before 
plunking down your cash, give some 
thought to buying a %-in. drill in- 
stead, It will handle all tasks that a 
%-in, drill will while giving you 
greater bit, thus boring, capacity. 
Because of this increased capacity, 
the 3 isdn, drills come with motors 
that provide greater torque; you 
will find that most of them have 
speeds in the S00-to-l200-rpm 
range* Lower speeds are desirable 
when you bore into tough materials 
like concrete, metals and hard- 
woods, Softwoods, on the other 
hand, call for speeds in the 1600- 
rpm-and-h i gh e r-ra n ge. 

Since various types of material 
call for different drill speeds, take a 
look at the variable-speed models 
that most makers offer* With one 
of these you can drill safely in most 
materials; all manufacturers in- 
clude a chart of speeds to use when 



Bit is fully Inserted Into Jacobs chuck, 
aliened so atl three jaws will hold It 



Keep bit from drifting as drill is started 
by making slight indent with an awl. 



Use a countersink whoa installing flat- 
head screws so thal heads will be flush. 

you are drilling various materials. 

A desirable feature is the ability 
to reverse chuck rotation. A drill 
with this feature quickly becomes a 
power screwdriver when fitted with 
a screwdriver accessory. And it can 
he a real wristsaver when turning in 
or backing out screws. 



Next, use chuck key that comes with the 
tool to lighten bit securely in chuck. 



To make sure drill la perpendicular to 
work, use square on front and side. 



Ro&elto sinks are available in a variety 
of diameters, cost about $1.50 each. 

A portable drill usually requires 
no maintenance other than blowing 
dust out of air ports, and a brushes 
check, periodically. Most do not 
even call for lubrication because 
necessary lubricants are sealed in at 
the factory , — Harry Wicks r Home 
and Shop Editor 
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You can fix dents, holes and scratches 
iri your car’s bpdy. Eveiything you 
need is in the 11-piece kit. Follow the 
FREE Auto Body Repair Manual.\bu 
can’t go wrong. And you’ll save money! 
A lot of money! When you do it with 
DURO,you do it right. / 
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V I ti H CmirtiH fir 4 ti B nn KFG 
ip ti 100 Mfi inllif ii a lank rill! 

DO - it - YO U H S EL F IN 1 HR 

A Conversion Kit Is now available lor your 
SAFE, COMFORTABLE, LUXURY CARS 
GAS GUZZLING V-B ENGINE Researched 
and Developed by Deltadyn arnica, leader 
in Powertrain Tasting Systems AsA die 
Engine instructor at your locel Tech Col- 
lege about FourPower, Wrile CARGO. Box 
I U, Suamlco, Wl 54173 (414) 434-3757 
Get the complete Four Power Story on Why 
end How "Muscle" Cara and overpowered 
Luxury Cere win get many more MILES per 
tank full lor only *10., check or M.O. Then 
you'd decide 1o convert your present car or 
a low cost, low mileage used "gas guzzler" 
which are now selling tor 1/5 the coat of 
new! You'll: be pleasantly surprised' by how 
driveable a V-4 really la. 

A limited number of Kits are now available 
tor shipment in 1B7B. Just tell us what car 
you wish to convert. Kits for Cadillac and 
other fine care only *250, Complete with 
Instructions. 




Locks out vent window theft! 



• Fits all virfwlidawad Vahids* 

• Protects ycuif CB, tape player and 
valuables 

• No- loo I Installation, takes only minutes 
■ Positive action slide lash 

• Chrome plated, tempered steel 
construction 

• No hinderanee to normal window 
npinillan 

Only $ 6.90 p*r pair 

Satisfaction uuara-nlflfld or money back I it lull 

Ohio iRutirds add 4 S% sales las 
A*0*3"i w«n 

Send pair STOP THIEF security lacks 

el 16.96 pee pair plus. $1.00 S i HUi u.P. S.Jne. 
Depl P 

L! Enclasad It chick nr money order 

□ Muter Charge 

Four if lgi( Interbank Nd 

□ VISA 

Credit Cato No Ekpi-tbs 

Name 

Address 

City _ 

Slate Zip . 



MarueiK1ur*5&r O.FS..N*., 

JtflK) L n*er Valle* *ike ipmghtld. Chin 45M2 
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Bosch reports on four 
are changing the way 



No US. spark plug gives you all four 
of these Bosch engineering refinements. 



R 1902 

Dosch is one of I he worlds old- 
est manufacturers of spark plugs. 

We challenge anyone to find 
another company that has had 
more to dc> with the way spark 
plugs are designed and built 
today. 

The first men to use a 
Bosch plug were the pioneers 
of the automobile. 

Carl Benz and Gottlieb 
Daimler are generally recog- 
nized as the inventors of the 
gasoline-powered automobile. 
Both men developed automo- 
bile engine prototypes as early 
as 1885. But they remained frus- 
trated in their efforts to build 
more power into their engines. 

Benz put the problem in a 
nutshell when he said: Without 
the spark all is in vain! 1 

He was referring to the one 
glaring deficiency of the igni- 
tion systems of his time— an in- 
ability to consistently achieve 
the rapid-fire delivery of the 
vital spark needed to ignite the 
fuel-air mixture, 



1978 

The solution came two 
years after Daimlers death, On 
September 24, 1902, Daimler 
Motorworiks received the first 
Bosch high tension magneto 
and spark plug, Bosch had sup- 
plied the spark. 

Since 1902. Bosch has devel- 
oped over 20, 000 different plugs. 
The four refinements described 
here are only the latest in a long 
line of Bosch innovations, 

Bosch improvements such 
as nickel plating are being cop- 
ied by competitive plug makers. 
But no U.5, plug incorporates 
all four refinements. Taken to- 
gether, they set the Bosch spark 
plug apart. 



Q] Nickel Plating 

When it's time to install 
new plugs, you might find that 
the old ones have "seized!* or 
gotten stuck, so that they're al- 
most impossible to remove. 

Plugs can stick fast in some 
engines due to an electro* 



©ISTflRofeen Bosch Corpor^uoti 
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refinements that 
spark plugs are made 



chemical reaction between the 
alloy cylinder head and the 
metal plating on the plug threads. 
Engine heat speeds up this 
reaction, 

The harder the metal used 
to plate the plug, the better it 
resists this chemical change. 
Bosch plates their plugs with 
nickel, which is much harder 
than the galvanized zinc used 
on the leading U.S. plug* 

Bosch nickel plating virtu- 
ally eliminates the possibility of 
seizing. 



[2] Ga pped at Factory 

The gap between the center 
and ground electrodes of a 
spark plug is crucial to smooth 
performance of an engine, A 
variance of only 4/ lOGOtns of an 
inch can cause irregular firing 
of the plug. 

Only Bosch pre-gaps its full 
line of plugs to the exact engine 
specifications determined by 
die car manufacturer. No need 



Each Hcfcwli plug, i% prc*£upfKtl 
to car maker's spent k utions. 




E 



to waste time or risk mistakes 
with hand gapping. Bosch plugs 
come ready for immediate 
installation. 



[Tj Angular Rib Design 

A spark plug insulator 
must lie able to handle extreme- 
ly high voltage without allowing 
current to 'flash over," or leak, 

BOSCH OTHERS 




to the outside of the plug. The 
irregular configuration of insula- 
tor ribs restricts the flow of leak- 
ing current, 

Bosch engineers devised a 
rib design that substitutes cor- 
ners for the usual curves. This 
angular configuration reduces 
leakage even further by length- 
ening the uneven path over 
which leaking current would 
have to travel. 



[4] Crack Resistant 

An insulator should not 
crack under prolonged com- 
pression and temperatures as 
high as 1,500°R Aluminum 
oxide, the major component of 
insulator ceramic, reduces its 
brittleness. This makes crack- 
ing Jess likely, Bosch insists on 



an industry -high proportion 
of 95% aluminum oxide* vs* 91% 
for the leading U.S. plug. 

When it comes to trying to 
build a better spark plug, Bosch 
has been at it— and kept at it — 
for over three quarters of a cen- 
tury, Which may explain why, if 
you want all four of these re- 
finements in a single plug, you'll 
have to ask for Bosch, 



Bosch spark plugs arc available 
Only in professional automotive 
outlets* 
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shows you how to set up a dream 
garage and how to use it! 




W ith this Car Care Guide you will 
be able to get organized at last! 
It'll help you plan an efficient now 
garage layout and systematically 
stock it with tools, test equipment 
and supplies. 

Best of all, expert PM how to will 
guide you through a money-saving 
maintenance program for your car's 
first 100,000 mites. 

The first section of the Guide de- 
scribes car care jobs from Mile One 
!o 10,000 mites K the second section 
goes from 10 to 30.000 mites and so 
on up to 100,000 miles. The final seo 
lion summarizes the things youll 
need in. your garage. Use this section 
as a shopping list 
The Guide is based on malnie- 
nance schedules for 1&78 vehicles 
from Detroit automakers. Manufac- 
turers don't always agree on main- 
tenance intervals, For example, Ford 
recommends replacing a fuel filter at 
10,000 miles while GM says 15,000. 
We believe In frequent preventive 
maintenance, so in the case of the 
fuel filter, you'll find it in our 0 to 
10,000 mile section. 

if you have an older model car, 
the manufacturer may call for more 
frequent maintenance than is n@ces< 
sary for 78 models, so follow your 
owner's manual to establish your 
own- maintenance schedules. 

And what do you do after your car 
reaches that milestone, the 100,000- 
mile plateau? Why, you start all aver 
again and go for 200,000. Why not? 

—The Editors 



Your garage can be as organized at \hv 
PM aelup here, making car care #ad«r 
than you've aver Imagined. And, yet, 
car care really does pay alt — at you’ll 
see when you turn this page * , - 
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WHY OUR (ML 
SHOULD BE STANDARD 

EQUIPMENT 
ON ALL SMALLHL CARS. 



Smaller cars demand 
even more of a motor oil 
than big cars do. Their 4 
and 6 cylinder engines run 
at considerably higher 
revs throughout their 
entire performance range. 

So there’s more heat and 
friction in the engine. 

All this can cause 
extra wear* tear* and ‘shear 1 
(thinning out of the oil)- — 
what engineers refer to as 
"viscosity breakdown" As 
the viscosity of the oil breaks down it 
loses more and more of its ability to pro- 
tect a smaller car’s engine from its own 
selMestructive tendencies. 

That’s why Castrol is so essential for 
smaller cars. 

Unlike ordinary oils Castrol doesn’t 
break down. After an incredible expendi- 
ture of time and money Castrol engineers 
developed a unique motor oil formulation 
using a special vis- 
cosity modifier that 
prevents Castrol from 
thinning out under 
intense heats and 
pressures. 

Then they added 
additives and detergents 
that keep sludge from 
forming as the oil cods 
down. Additives that give 



Castro] the strength it 
needs to keep cleaning and 
lubricating the narrow 
passages in smaller 
engines. (And if Castrol 
can do all this for smaller 
engines* imagine what it 
can do for bigger* less 
demanding ones.) 

lb prove how good our 
oil really is* we tested 
Castrol against the two 
leading brands: Quaker 
State and Pennzoil. 

The test was conducted in a labor a* 
toiy by an independent testing firm. Each 
one of the oils was an SAE-approved 
1QW-40. After the equivalent of roughly 
2*000 miles they found that while Quaker 
State and Pennzoil had both shown 
significant breakdown* Castrol hadn’t 
broken down at all. 

So while there are lots of oils to 
choose from, only one should be standard 

equipment on smaller 
cars. Castrol — the oil 
that doesn't break down. 
After all* if your 
motor oil breaks down* 
who knows what could 
break down next? 

Castrol 

THE OIL ENGINEERED FOR 
SMALLER CARS. 




To prove that Cast m3 is t>etter suited 
for smaller hotter. Wgherrevvjng twines 
we tested Castrol against Quaker State 
and PennzoiL. As the graph above plainly 
shows, only Castrol didn't break down. 





Mint 1933 Auburn convertible sedan brings n^er $100,000. basket case abqul $5000 
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C an you drive youi car (or years 
and wind up making money on it? 
It's a lot moie likely today than over 
belore, especially <1 you know whal 
you're doing Halt Hie sectel is mam 
It. uiance. Ihe olher halt, demand tor 
the particular model ol Car you have 
Our West Coast editor, Michael 
Lnmm, bough I a l wo “year -old Carnaro 
convertible in 1959 lor S25QG The 
cm s odomelcr showed 25,000 miles 
Today, nmt' years and 79.000 miles 
later, Mike's been ottered more lhan 
he paid lor the car — by people who 
Stop him on the shed ! 

My Carnaro looks practically new, 
says editor Lamm. Even the top is 
ongmnl I've never hud Ihe heads nor 



res, car care 
really does 

P 



1933 Chrysler I m pcn.il LcBarun 
was made in limited numbers. 
IT you liouqht lhi& uric DOW 
{lor loss Hum SflOOO) you'd 
ta<? a rich man today. 
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Auctioneers predict that some Duesynbergii will go lor more lhan $1 million scon. 






pan oil The eng mo burns no oil bo 
twoen changes 

I admit I baby this car Mosl own 
ers don e Mosl in fact, haven't tried 
to get oil the depreciation treadmill 
They Irado m every couple ql yearn, 
pul a minimum into maintenance and 
may lone Ihoosands Ol dollars each 
hme ihey get rnlo another car withoul 
oven realising it If they do realize it. 
they don l seem to care 

Well, I 'cruo," continues Lamm "I 
decided a long lime ago lhat I d liy to 
uideslep depreciation by buying a cor 
I really like I decided to lake good 
can.’ ol il and keep it as long as pos 
siblr? Mike concedes thal Jiving m 
Calilorrua helps Bnrly msl is not the 







problem these that it is in other parts 
of the country 

Vqu. too, can make money by keep- 
ing! and maintaining yogi c ,a r First 
ask yoursell if your tar has "collector 
appeal to begin wilh Eventually even 
a mint Maverick might become a col 
factor s item but you'll have to wail 
an awfully Jong time for That to hap 
pen it you own a more desirable car 
-say a Trans-Am or Corvelle-ir can 
become- a collectible model almost 
immediately 

Thus if you take Care Of a car that's 
desirable to begin with you stand a 
much belter chance ol recouping your 
mveslmeni when the time comes to 
sell And if you pick the 



Sporty, 1918 Snick roadster is more in demand than 1918 sedans and touring cars, 



marnhunil iaithfully, and keep il a rea- 
son able length ol Time, you'll prob- 
ably ■ 1 1 ■: J up rnakting money in die end 

The hue classic cars you see ori 
l 11 * “-#0 parpes-the Auburn, Duosenbeig 
;md Imperial LeHaton me worth up 
kj ][>(j limes inoie: today than ihuy cost 
new Must cl ihun appreciation has 
oct lim'd wilhm the past 10 lo 15 years 
Those eats and many mom like slintn 
have been appreciating more quickly 
recently than eves 

We elon I hold up these classics as 
lypjcal. hid the fact remains I ha I much 
newer automobiles — the so-called 
"milestones' and special mlerest 
makbs ere becoming collectible fasl- 
or than Iho antique classics of the 



1932 Sludebakei Regency coupe is more in demand than plain tour door sedans, 



Classic prow oi Packard — a marque tha) 
has remained strong among col l odor 



m 



cars anyway, especially since the 
word "restored” means different 
things to different people. 

A full-scale, ground-up restoration 
—one that nets 98 to 100 points at 
a contours — can cost 310,000 and 
more often runs nearer $20,000. So 
you can see that if you take good 
care of a desirable car in the first 
places you'll come out better than 
you would if you let it run down and 
restore it (even recondition it) be- 
fore re safe. 

flack in 1948,. a young machinist 
named Gar Sutton bought a brand- 
new, nine-passenger DeSoto Sub- 
urban long-wheelbase sedan. Button, 
of Los Gatos, Calif., still owns the 
car, having put 172,000 mites on it. 
He’s kept if in showroom condition 
and continually gets offers from 
prospective buyers. Button paid one 
year's salary — $3000 — for the car In 
1948 and now values it at $15,000. 

The predicament boils down to 
two essentials. First, what consti- 
tutes a desirable car? Second, what 
constitutes reason a bte (or even com- 
pulsive) maintenance? You'll get an- 
swers to the second question 
throughout this Car Care Guide. The 
first one warrants more going into. 

First, let's establish some working 
definitions. Collectors and old-car 
hobbyists talk basically about four 
different categories of cars: an- 
tiques, classics, milestones and 
special-interest. 

You'll find no dictionary definitions 
for them, ft's impossible to arrive at 
precise definitions. Various car ciubs 
and state motor-vehicle departments 
define them differently, 

But for practical purposes, "an- 
tiques" are cars built between the 
beginning of the automobile— say 
1896 — and about 1925, And no, a 
1953 Plymouth is not an "antique," 
though many states will license it so. 

Tpe term "classic,' 1 at least in the 
vocabulary of the purist, covers only 
cars designated by the Classic Car 
Club of America. The club’s roster 
of classics includes depress! on-buiit 
marques like Duesenberg, Pierce- 
Arrow, Packard, big Cadillacs, Lin- 




1987 Chovroltt Camara convertible ft car 
that tome would pay $3509 to own. 



coins and Imperials that cost a lot to 
begin with. Today, classics are out 
oT sight pricewise. 

Like "antique," ''classic" becomes 
a common label for various cars that 
aren’t. For example, despite what 
the Classic Chevy Club says, 1955- 
57 Chevrolets are not classics. 

“Milestone" is a term of recent 
coinage Cars designated 'mile- 
stones" are again determined by a 
vole of a club, in this case the Mile- 
stone Car Society. The club current- 
ly certifies some 125 makes and 
models of 1 945-54 vintage. A few ex- 
amples of milestones are 1955-57 




1973 Lincoln- Mercury P ante rat, built in 
Italy with 351 Ford VBs, are rare. 



Thunderbirds, the original Olds 88 
(1949-50), certain step down Hudsons, 
the 1957-59 Ford retractable hard- 
top, the 1953-56 Packard Caribbean 
and Ihe 1953-54 Stude baker Starliner 
coupe. 

So-called ’'special- interest" cars 
take in everything else collectable, 
from Model T Fords through Model 
As, early V8s. Chrysler Airflows, 
vintage Stovebolt Chevys, orphan 
Grahams, Kaisers, Hupmobiles and 
so forth. Broadness of the special- 
interest category lets it encompass 
all milestones, but it goes much far- 
ther — into such cars as 1965-73 Mus- 



tangs, ail Corvettes, Avanlis, Toro- 
nados— anything of interest or com- 
ing of interest to car Collectors. 

If you're driving a 1964 Riviera, 
it's a milestone; H it's in good shape 
it s a special- interest car too — defi- 
nitely collectable and commanding 
a respectable price, 

Generally, values of classics, mile- 
stones and special-interest cars are 
going up, but prices of antiques 
have mostly stabilized. That could 
change Wot many antiques go for 
much over 510,000 now, and you can 
still buy a nice Model T for half that. 
But all styles of Model As and Hat- 
head Ford Vfls, are In great demand, 
especially the open V8 jobs of 1932. 
1934, 1936 and 1940. 

Here are basic qualities that sep- 
arate collectable and future collect- 
able cars from the ho-hum majority. 
If you own a car with some of these 
traits, it's worth hanging onto and 
keeping in tip-top condition. 

1. Was it a good car to begin with? 
One reason traditional collectables 
like Model A Fords, 1941 Cadillacs 
and 1955-57 Chevys remain in such 
solid demand is that they were well 
designed and well engineered, 

2 * la there something special, un- 




1973 Volkswagen Beetle convertible It 
destined lo appreciate In coming years. 



usual or outstanding about your car? 

If it's a convertible, great— ragt ops 
are currently the rage and will prob- 
ably remain so, T-tops and some 
sunroof lobs do or will fit the special- 
interest category, also turbocharged 
models like the 1962-63 Olds F-B5, 
Corvair Spyders and likely the new 
Buick Regals, 

3. Is it sporty and chock full of 
performance or personality? Cor- 
vettes, Firebirds, Camaros, GTOs, 
Olds 4-4-2S, early AMXs, Superbirds, 
Daytona Chargers, Bricklins, Pan- 
teras, Ferraris, senior Porsches, Lo- 
tuses and similar examples will never 





1957 Ford retractable hard lop convertible possesses a yfi idle- 
ness that puts It lo demand among automobile enthusiasts. 



1976 Cadillac Fleetwood Eldorado convertible, last of Detroit 
raglops, appreciated Instantly due to financial speculation. 
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let you dawn if you keep them up, 
Eventually, marques like Javelin, the 
original Barracudas, Challengers and 
most sporty, exotic, expensive im- 
ports like Jaguars, BMWs and Alfas 
will return their investments, 

4, Is ll particularly good-looking? 
Styling standouts are always in de- 
mand. Consider the Jaguar XK-120, 
XKE, Studebaker's Starliner coupes 
and Avantis, and Corvettes, Good 
fines make up part of the appeal of 
the aforementioned cars and cate- 
gories, 

5, Was it expensive to begin with? 

There's some debate as to future col’ 
lectabllity of such models as Sevilles 
and Versailles, but a lot less head- 
shaking about El do rad os. Cad con’ 
vertices, most Mark Lincolns, all 
Roflses, many larger Mercedes and 
perhaps the last of the late, great 
Imperials, 

However, you can still go wrong If 
you use price-when-now as your 
only guide. Citroen-Maseratls, for in- 
stance, haven't been In nearly the 
demand expected a few years ago, 
and the Bicentennial Cadillac con- 
vertibles (the "last” ones) have 
plunged from about $35,000 to more 
like their original list of $15,000 re- 
cently, The $35,000 was due to finan- 
cial speculation when it was an- 
nounced that the production run was 
about to end, 

6, Did it enjoy great popularity 
when new? Rarity is one thing, and 
many people believe that the rarer 
a car, the more valuable it is. That, 
though, isn't always true. Often the 
more popular it was when new, the 
more popular it will be as a used car 
and the more in demand it becomes 
when it's collectable. Examples: 
Model A Fords, flat he ad Vfls, Stove- 
bolts, 1955-57 Chevys, Mustangs — 
all very popular new, all popular to- 
day, On the other hand, Powell Sport 
Wagons, of which perhaps 100 were 
built during 1 955-56, aren't In the 
slightest demand today, 

Rarity becomes interesting only 
when the car is unique or unusual by 
virtue of custom body work or some 
outstanding feature: a limousine 

when nearly all Ms cousins were se- 
dans; a handcrafted convertible; a 
station wagon tailored from a con- 
ventional body type. 

Caution. Buying and selling en- 
thusiasts cars [any type) has be- 
come big business. If you're tempted 
to invest in a "collectable/' be sure 
you know what you're doing. Just as 
you wouldn't jump lightly into land 
speculation or the bond market or 
farm futures, be careful before plung- 
ing into the wild world of automotive 
speculation. 

You'll never go wrong maintaining 

t Ple ase t u t a tapugn 
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The Winner II 
Sport shoe 

Nylon U'jtfr Jip/r£ suede fr?m 

upper: Podded 1 tongue and cottar. Jn 
blue, beige, red and green. See the 
entire fine of Winner!/ Imported 
Sporishcws at 
The Shoe Place 
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Every day you 

wait to change 

to Uniflo could 
cost you money; 
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if you get just the average savings of our lest 
fleet, you could save about $20 a year on gasoline 
by changing to Uniflo motor oil. 

That would give you a tidy profit of nearly 
$17. Maybe more. 

Here's how to figure it. 

Uniflo costs only about 25 v a quart more 
than multi-grade oils that don't save gasoline. 

But after conditioning with Uniflo, IS of 
the 19 cars in our test fleet demonstrated measur 
able gasoline savings— savings as great as 26 
extra miles per tankful. And the whole fleet a ver- 
aged 16 extra miles per tankful 

Want to know how much money that aver- 
age 16 extra miles per tankful could save? You 
can get a good idea from the chart below. 

t 

How to estimate the savings. 

Just go across from the price you pay 
for gasoline until you are directly under the 
miles per gallon your car gets. 

In the example below, the driver would 



be ahead $16. 96 — even after paying the small 
difference in cost between Uniflo and typical 
multi-grade oils that don't save gasoline. 

If you get just the average savings, you'll 
see that Uniflo can save you a lot more than its 
slight extra cost. And if there ’s more than one 
car in your family, don’t forget to add the extra 
savings. 

The Spring oil-change offer at participat- 
ing Exxon dealers gives you a chance to save even 
more money. Why not try Uniflo now. Every day 
you wait could be costing you money. 




E*ON 



— ; “Thanks for coming byT 



V \ 



Annual savings you could girt by changing to t'niflo. !jf 


GASOI IXh 
PRICE 

PER GALLON 


MIL 

10 


j:s per gallon voi r ear sow ci 
12 1 11 j 16 

I- ■ 


ETS 

IK 


74. B* 


$29,25 


« i 
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i i | 


$14,92 
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527.10 


$22,08 ! $18.49 I £15.81 


$13.72 


64. a* 


$24,94 


$20.29 ! $16.96 ! $14.46 


$12,52 


59.9' 


$22,79 


$18.49 $15.42 $13.12 


$11. 23 


54.9' 


$20.64 


$16,70 $13.88 $11.77 
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shows you 
how to get organized 
for top-notch 
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Y*i, you cm transform a single- car garage lhal 
took* IJkc- this into a dream garage ii you want lo 1 



Corner storage is necessary part of design; wall cab in els nro 
only 12 inches deep, bul hold a mountain of supplies and tools. 
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Cabinet* Dim workbench ar* perfect place 
Inr shop rn!ifHEB.ls road maps, olhef gear. 




Whatever the |Ob — gapping tparkplug* or Cleaning and 
wearing — car cere lea pleasure In a meal, clean garaged 



G o ahead, attack that mess, 
because the end result will 
make your months of work worth- 
while. You !l never have a dream 
garage if you don't first roll up 
your sleeves, dig in and . . , 

Strip the garage bare 

This is the hardest part. You’ll 
have to find temporary resting 
places for years of accumulated 
bits and pieces (unless you're 
lucky enough to start in a brand 
new garage). 

The glorious garage in these 
photos is single-car, attached to 
the house. As you can see, wt 



devoted only one side and Ihe 
back and to car-care use. The 
other side you can lay cut for 
storage or leave bare. Your deci- 
sion might be based on the size of 
your car and how much room you 
want for getting in and out and 
moving around. After all your 
garage gear is temporarily tucked 
in nooks and crannies all over the 
house, you can proceed. 

Speckle arid paint 

Start fresh by repairing any 
damage to wall board and then 
apply a flat-white coat of lateK on 
walla and ceiling. You’ll have an 
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DREAM GARAGE 






extra step of applying wall board if 
your garage is not already fin- 
ished. 

Paint the floor 

Cement is the devil la keep 
clean, and spilled lubricants or an 
oil leek from your oar will make a 
sticky mesa and leave stains. We 
chose epoxy concrete enamel as 
our floor covering, Epoxy paint is 
exceptionally durable and has a 
porcelainlike finish for easy wipe- 
up. Proper preparation of your 
floor is important; so make sure 
you follow Instructions to the let- 
ter. Mew concrete must age GO 
days before you start work, for 
example. 

With epoxy; the second coat 
should go on as soon as possible 
after the first has dried (for good 
adhesion). An epoxy floor is dazz- 
ling (and slippery at first so be 
careful) T and well worth the work. 

Check your dimensions 

You have to do a lot of work on 
paper before you go any further. 
Check all garage dimensions 
carefully and don't forget the 
dimensions of your present car. or 
those of the biggest car you antic- 
ipate keeping in the garage. We 
allowed 13 inches along the side 
of the garage and 2 feet at the 
end. That's all the space you need 
to do what you see In the 
accompanying photos! With di- 
mensions noted , you're ready to 
plan the new layout, 

Plan your layout 

As you design your dream ga- 
rage from the floor up, try to keep 
everything off the floor. The 
clearer the floor the easier it will 
be to sweep and hose out the 
garage Another requirement is 
the need for work surfaces, hooks 
and shelves — the more the better, 
Give attention to your lighting. 
Our garage is adequately lighted 
by a celling fluorescent fixture 
and a second one over the work- 
bench, This is the time, loo, for 
selecting locations for fire extin- 
guishers and considering Installa- 
tion of smoke alarms, electronic 
garage door opener, intercom, 
telephone and other equipment. 

An area for vertical storage is a 
must, also. The front corner of our 
garage is set aside for carlop 
luggage carriers, mechanic's 
creeper, tire pump, CB antennas 



and other tall gear. We decided 
on a ready-made workbench and 
rolling tool cabinet for the end of 
the garage. For storage cabinets 
we got some kitchen cabinets. 

Pick your cabinets 

You can build your own cabi- 
nets to order, or have them built, 
but we decided the best way was 
to use the standard, prefab kitch- 
en units that are widely available. 
The four 30x36x1 2-In. cabinets 
along the wail are a popular size 
and lined up they provide a 12- 
foot-rong work surface. The three 
cabinets overhead are for spare 
parts. Prefab cabinet kits are rea- 
sonably priced and available by 




Concrete floor of 
your garage imitl 
be covered with two 
coat* of an epoxy 
paint for quick and 
eaay claenupi. You 
will need apaclal 
cleaner, acid, wire 
brueh and acraper 
to prepare floor. 

With the garage 
atrlpped bare and 
walla and floor 
painted, you can 
check dlmanitofia 
and plan the layout. 

mail. They go together easily end 
are quickly hung. 

Shelve* end hardboard 

With cabinets secured to your 
garage-wall studs, cut shelving 
and perforated hardboard to fit. 
Trim moldings also can be cut 
now, While laying out your 
shelves, consider where you 
might install dowels to serve as 
towel, rag and chamois racks. We 
built a chamois rack under the 
garage window as seen in the 
photos. The dowels protrude 
beyond the end caps on the 



shelves to serve as holders for 
rolls of tape. With sawing, sand- 
ing and nailing done, you face a 
difficult task: color selection. 

Picking your palm colors 

Since you're working in a ga- 
rage, It's tempting to take the 
easy, battleship-gray route at the 
local paint store. Don't do it! If 
you need convincing to treat your 
dream garage like another room 
in ihe house, look at our color 
photos. The brown, brick and put- 
ty colors couldn't be more per- 
fect, They create an uplifting 
atmosphere to work In. Copy our 
color scheme or plan an exciting 
one of your own. After you paint, 
you can fay protective covering 
on your work surfaces. We chose 
grease-resistant toolbox drawer 
liner for ours. Now you're ready 
for Ihe big day. 

Move fn your tools 

Getting organized means hav- 
ing a regular place for all your 
fools and supplies. Place your 
tools in the workbench and cabi- 
net drawers with some kind of 
logic-— all metric tools together, 
for example. Lay out your per- 
forated hard board to keep fre- 



quently used tools and supplies 
handy. And everything should be 
in its place. The only way to keep 
it that way is to . , . 

Set up a maintenance schedule 

To keep your dream garage 
from turning back into a night- 
mare. be disciplined about keep- 
ing tools clean and put away, and 
keeping the garage shipshape. 
As Impressive as your dream ga- 
rage may appear, It's never really 
finished, is it? Let's see, if I only 
had a diagnostic oscilloscope 
and ... Pm 
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S ometime -during the first 10,000 miles 
o( a car's life, and then during each 
additional iC.OOQ miles, you should per- 
form the fallowing automobile services 
In your dream garage: 
a. Change engine oil. 
fa. Change the oil litter. 
c< Check fluid levels in the cooling 
system, powor-steering pump, brake mas* 
ter cylinder, transmission, rear axle, bai- 
(ery, and windshield-washer reservoir 
d, Inspect suspension and steering 
ball -join 8 seals and universal -joint seals. 

Oh Lubricate chassis, body and other 
points. 



I, Clean the battery. 

g, Check and adjust Ignition timing, 

curb idle speed and fast idle speed: 
check the performance of Ihe automatic 
choke, throttle solenoid and thermostat- 
ically-controlled carburetor air cleaner, 

h, Replace Itie fuel s; stem tiller. 

|. Torque carburetor mourning bolls. 

J. Inspect engine-compartment rubber 
and plastic components for del adoration. 
(Rubber components l.idude drive bells.] 

k. Adjust tension., alter inspecting (he 
drive bolts, 

l. Drain and Hush cooling system. 

m. inspoci ihe exhaust system lor 



leaks, and missing or damaged parts. 

n. Inspect brake hoses for deter i ora- 
tion and looseness. 

o. Check clutch -pedal tree play, and 
adjust the clutch. 

p. Inspect and rotate tires. 

q. Check the operation of aircondi- 
tioning controls and the system's per- 
formance, alter Inspecting akconditlon- 
Ing bolts. 

r. Conduct a thorough safety check. 

In addition to safety-oriented items men- 
tioned above, check the Ignition and 
steering lock: parking brake: transmis- 
sion "Park" gear; starter safety switch; 
transmission shift indicator; seat back 
latches; lap and shoulder bolts; head 
restraints; defrosters; windshield wash- 
ers and wipers; fights; direction signals; 
horn; rear-view mirrors; sun visors; door 
latches; hood latch; suspension system; 
steering system; and brakes. 

*, Care for the car’s body. 

Tool lineup 

To perform services, the following 
tools, instruments and supplies are gen- 
erally needed. The list does not mention 
conventional tools, such as common 
wrenches, screwdrivers and the like. 
Each Item begins with the same letter 
that precedes tho task above for which 
the Item is needed, making It easy for 
you to match the particular tool, Instru- 
ment or supply to the job. 

a, Engine oil pan drain-plug wrench, 
drain pan, and engine ail of the correct 
viscosity. 

b. Oi I -filler wrench and ell filter. 

e. Ethylene glycol antifreeze, power- 
steering Fluid, brake fluid, transmission 
fluid, rear axle lubricant, distilled water 
for the battery, and windshield washer 
fluid. Punnets are helpful for pouring 
fluids. A syringe to fill the battery with 
water comes In handy. You may also 
need a special wrench to remove the rear 
axle drain plug, and a special suction- 
filler gun to replenish the fluid in the 
rear axle, 

d. if an Inspection shows that a ball 
joint or universal joint seat Is leaking, 
the damaged part should be replaced. 
Special tools are needed. However, this 
problem usually doesn't occur until Ihe 
car has accumulated many miles, so In- 
formation relative to these tasks Is pre- 
sented in Section 7 <60, WO lo 70,000 
miles! of this Car Cara Guide, 

*. A hand grease-gun capable of de- 
veloping a maximum of i 0.000 pounds 
per square inch fp.s.l.) A gun that ac- 
cepts cartridges of chassis grease Is the 

(Fie, jsc? ruerf la paga l&Q) 
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easiest to use. You may also need a 
grease-gun extension end *erk fitting*. 
An oil can with a long spout and linger- 
trigger Is useful. You should have white 
grease, lubricating oil, powdered graph" 
lie and silicons spray in your inventory, 

J. Battery-terminal puller, post and 
terminal -brush cleaner, hex-nul pliers and 
terminal spreader. You also need baiting 
soda or ammonia, garden hose and bat- 
tery carrier to safely transport the battery 
to and* from the car. 

Note; This list of battery tools assumes 
the presence of a conventional battery 
having ceil caps and top-mounted posts. 
Adjust your fool requirements accordingly 
If your car possesses a sealed nonrefiM- 




Check and set sparkplug gap. A gauge in 
your garage and your car is a good idea. 



able battery and/or one that has cable 
terminals attached to the side of the bat- 
tery. 

g. A stroboscopic timing light having 
a magnetic pickup. IT a liming light that 
doesn't have a magnetic pickup is used, 
you need an adapter to avoid piercing 
ignition cables. A distributor wrench may 
also be required to adjust timing. Don't 
forget sparkplug gapping and cleaning 
tools. 

A tachometer Is needed to check car- 
buretor settings accurately and to make 
adjustments. The lachometer may be part 
of another Instrument, such as a com" 
ptete engine analyzer or a lac h/ dwell- 
meter. Carburetor solvent and an old 
toothbrush help in keeping carburetor 
linkage and the choke valve clean and 
bind proof, 

h. A fuel filter designed for your en- 
gine. There are two general types: (1) the 
in-line filter, which Is positioned exter- 
nally In the fuel -pump-to-cer burster fuel 
line; (2) the Internal filter, which sits in 
the carburetor inlet. 

I. A torque wrench. Buy one wrench 
that provides both foot-pounds and inch- 
pounds calibrations. However, two indi- 
vidual wrenches, one for foot-pounds 
and one tor inch-pounds, are just as ef- 
fective, 

j. A variety of hoses {cooling system, 
heater, power steering and vacuum); 
clamps for hoses that require clamping; 
drive belts. Plastic components that go 
bad may be replaced on an as-needed; 
basis if they cannot be repaired. 

h. Drive -belt tension gauge. A bar for 



bringing pressure against the alternator 
or another pari may also be needed to 
achieve correct bell tension. 

l. Flushing tee, rust preventive and a 
garden hose. 

m. In time, you will have to replace 
exhaust-system parts. Allhough exhaust- 
system components should bB inspected 
during every IQ.OQ'Q-mile period, repairs 
aren't normally required until the car 
reaches 40,000 to 60,000 miles. See Sec- 
tion 5 for information and a list of tools 
and equipment needed to mako repairs. 

n. A brake hose may have to be re- 
placed during the first 10,000 miles, but 
this is unlikely. However, keep replace- 
ment hoses handy. We discuss how to do 
braky work In Section 5, 40,000 to 50,000 
miles. 

o. No special tools are needed to ad- 
just the clutch. 

p. A tire-pressure gauge, t road-depth 
gauge, a good lug nut wrench and jack 
fa hydraulic garage jack is ihe easiest 
and safest type to use). 

g. Normally, air conditioning service 
isn't required until 20,000- to 30.000- 
miles. Refer to Section 3 for information 
on special equipment. 

r A set of windshield wiper blades, 
and an Inventory ol bulbs, sealed head- 
light beams and fuses. 

s. Hopefully, the car won't experience 
any bumps, scrapes or raps during the 
first 100,000 miles (see Section 10 for 




Cleaning sparkplugs *1 home is conve- 
nient with a do-it-yourselfer's sandblaster. 



body repairs). However, you will need 
supplies to keep ihe body bright .and 
rust-free. The lineup should Include 
cleaners, wax, tar and bug remover, 
vinyl-top dressing, ear-wash detergent, 
lire dressing, chamois, rags and a bucket. 

To keep the Interior as sharp-looking 
as ihe exterior, have a vacuum cleaner 
and whlskbroom in the garage. Don! for- 
get the engine compartment. Commer- 
cially available engine degree sars used 
every lew thousand miles do wonders, 

Note; Several parts mentioned in the 
above fist require ordering by use of a 
pari: number. Filters fall Into this cate- 
gory, You must get the correct part for 
your car. If ihe old part does not bear 
a number, provide the parts salesman 



OIL TO ENGINE 




GASKET 



PLATE 



OIL FROM 
OIL 



RETAINER & 
MOUNTING PLATE 



FILTER 

MATERIAL 



CENTER TUBE 
f PE RF ORATED $TE E L TUBE 
PROVIDES SUPPORT FOR 
FILTER MATERIAL) 



OH fitter replacement at every oil change 
wilt help yen get tong engine life. 



with the make and model of your oar, 
and a description of the engine; or take 
the old part with you when you go lo buy 
the new part. 

The remainder oF this chapter offers 
lips on employing your dream garage to 
care for your car during Ihe D-to- 10,000- 
mile lime frame. "Haw lo" sections dis- 
cuss services that we feel require em- 
phasis or clarification. 

Engine bliss? 

Oil, 0i1 + Oil! 

No ether single service will help your 
car attain Its 1 00. 000-mi le birthday, and 
beyond, more I hen frequent oil chsnges. 

How frequent? Never exceed the mile- 
age suggested by the manufacturer in 
the car owner's manual. However, If you 
read this recommendation carefully, you 
will find (hal ihe manufacturer's sugges- 
tion Is only a guide. The oil -change inter- 
val should be adjusted to the type of 
driving you dp, and the area In which It 
is done. Engine longevity is directly ro- 
tated to how often oil is changed. 

Use an oil made by a reputable com- 
pany and designated on the can as meet- 
ing "SE" requirements. If you decide to 
add a synthetic oil to Ihe engine, you 
could probably extend the drain period. 
Mosl synthetics ere advertised as able 
to provide proper lubrication for 15,000 
miles under "normal" cqndillqns. How- 
ever, never exceed ihe car manufac- 
turer's mileage recommendation if the 
if fB-aSP fiv .n to p.rpe 



160 POPULAR MECHANICS 






POPULAR MECHANICS 



AUTOMOTIVE PARTS 

& 

ACCESSORIES ASSN. 

MAY 

IS 

CAR CARE 
MONTH 



POPULAR MECHANICS and 
the Automotive Parts & Acces- 
sories Association want you to 
“Drive a Happy Car” in 19781 
For the sixth consecutive year t 
POPULAR MECHANICS and 
APAA have teamed up to bring 
you the “May is Car Cate Month " 
program. It's designed to keep 
your car in top shape by bringing 
you valuable car care advice as 
well as money-saving specials on 
auto products. The involvement of 
APAA reflects its continuing ded/- 
cation to provide you with safer, 
more reliable automotive parts 
and products. With more APAA 
member retail outlets and manu- 
facturers participating than ever 
before, this is the best Car Care 
Month yet ! 

The Car Care Month 
retailers, listed in the directory on 
Page 225 1 are your headquarters 
for the many fine products adver- 
tised in the POPULAR MECHAN- 
ICS Car Care Guide. And on page 
224 f you'll find a directory for the 
cooperating Car Care Month 
manufacturers, including the 
products they'll be Featuring dur- 
ing May. In addition, hundreds of 
newspapers across the country are 
bringingyou Car Care Month sec- 
tions where you’ll find even more 
car care know-how and special 
offers from your neighborhood 
retailer headquarters. Be sure 
to watch for them! 

The POPULAR ME - 
CHAN ICS Car Care Guide t be- 
ginning on the following page, is 
jam-packed with valuable car 
maintenance hints to get your car 
smoothly through the first 100,000 
miles. The convenient “magazine* 
within-a-magazine ” format allows 
you to remove the section easily * 
Simply bend the magazine pages 
away from the front and back of 
the Guide . Pull the Car Care 
Guide out and you’ll have a handy 
automotive reference manual 
always at your fingertips* 

Look for the stores and 



products displaying the POPULAR 
MECHANICS Product Feature 
Mark and the APAA symbol. 




section 




Wm Penn means Quality, 

Witl Penn Premium Motor Oils 
deliver on every performance specifi- 
cation your car requires. 

Wm, Penn Motor Oils meet the 



highest quality designation for pas- 
senger car motor oils and satisfy all car 
manufacturers? warranty rt^iiiremenU. 

Wm. Penn A lull line of fine auto* 
motive petroleum and specialty prod- 
ucts, including our new oil filters and 
air filters, with a 100 year reputation 
for quality behind them. 

If you care for your car as 
Wm. Penn cares for the quality of its 
products, change to 
Wm Penn 
Motor Oils. 




Wm Penn Oiv. BP OH Inc, 
1&B2 Guildhall Bide 
C level Lind Oil <o 44115 
Phone {216) 575-4461 
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vehicle ha under warranty, You will void 
the warranty, 

To verify that services have been, per* 
formed on a car as stipulated by the war* 
runty agreement, keep a log of services 
and mileages when services are done 
and keep receipts for products you buy. 

The section in the car owners manual 
dealing with oil is Important. Read it 
carefully, It will explain mileage require- 
ments and what oil to use in your car 
for the weather prevailing In your area. 

How lo; 

Changing oil 

1 + Warm up engine so the oil is hot, 

2, with the engine turned off, ral&a 
the front of the car. Make sure it's held 
firmly. Engage the parking brake, place 
the transmission In Park or In gear and 
chock the rear wheels. 

3, Crawl beneath the car (use your 
creeper), and place a drain pan (minimum 
six-quart capacity) under the crankcase. 

4, Remove the oifpan drain plug. Use 
an open-end, adjustable socket or box- 
end wrench If the drain plug has a hex 
head. If the drain plug Is countersunk, 
you need a special drain -plug wrench. 
Don't Iry any offbeat techniques, You 
could butcher the plug. 

i. If the plug It irozen and tough to 
loosen, smack Ihe handle of the wrench 
with a mallet. 

6. After breaking the plug loose, re- 
move it by hand:, but be ready to pull 
away last, so you don't get bathed with 
hot, dirty oil* 

7, Let the oil drain. Be patient. With 
every drop of oil that drains, the engine 
is ridding Itself of more contamination, 

9. After draining Is done, thread the 
drain plug carefully back Into the oil pen. 
II the plug has a washer, be sure fo use 
it. Don't force lhe plug If It binds. Back 
the plug out, and start over. 

9. Tighten lhe drain plug ting a Flight. 
Then, use your torque wrench to lighten 
the plug to the specification In the ser- 
vice manual. Generally, oil drain plugs 
are tightened lo 20 fool-pounds, After 
you Ml tho crankcase with oil (follow- 
ing oil filler replacemen l), check around 
lhe drain plug for s leak, If oil Is leak- 
ing, lighten lhe plug a Utile more, 

ID. If you accidentally atrip the threads 
of the drain plug, the plug won't tighten 
as you turn it. Don't rush to replace the 
oilpan. First try a rubber oilpan drain 
plug sold by auto part and accessory 
dealers. It costs about $2, and may stop 
tho teak, saving you S5Q- for a new oltpan. 

Don't forget the filter 

Should an oil liiler be replaced every 
oi her oil change, as car manufacturers 
suggest, or every oil change? The facl 
is that one quart of old, dirty olt Is con- 
tained In the old litter, and four quarts 
of dean oil plus one quart of dirty oil 
equals five quarts of dirty oil. 

Whether or not you go along v Ith man- 



ufacturer recommendations, you will have 
to replace an oil filter sooner or later. 

An oil filter is a blind item. You can't 
look Inside to judge quality, so buy a 
lil ter made by a reputable company. 

Replacing an oil filler Is such an easy 
job That many people become complacent ^ 
and make serious mistakes. The first mis- 
take Is buying an oil-filter wrench that , 
doesn't lit the liller. The second one Is 
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Power-sfee/frig unff is on your ffrt of com 
portents fo check fo/ proper fluid level. 



not following acceptable procedure. To 
make sure there won't be errors which 
can have serious consequences, here Is 
an outline el the right way to do this job. 

How fo; 

Replacing the oil filter 

Plica the oil- liller wrench around 
the filter and loosen the litter by turning 
II counterclockwise. 

2* If the filter held* I ait, pound □ 
large chisel through the oil filter canis- * 
ter. Spread rags around the area to con- 
tain the oil that will spill. With the chisel * 
set, give the chisel a whack or two with 
a mallet. This wilt loosen lhe filter, 

3* Put a drain pan under the filter to 
catch dripping oil. and unscrew the filter 
by hand. Discard the old filler. 

4. Wipe the filter'* seat on the engine 11 
clean, making sure the threaded exten- 
sion to which the new filter will attach * 
is also clean. 

5. Coat the gasket on the base of the 
new filter with clean engine oil. Also 
apply oil to lhe tiller's threads. 

6. Carefully thread lhe filler Into place 
on the engine. Tighten by hand only, 

7. With the filter in place, add oil to 
lhe crankcase through the oil filler lube 
or port on the engine. Do not overfill 
lhe crankcase. If your manual calls for 
five quarts of oil, put In five quarts of 
oil. Check (he oil level on lhe dipstick 
lo see lt h s &( lhe FULL mark. 
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8. Star! the engine, and let it run a 
few minutes. Turn it olf. Check for leaks 
at she oil drain plug and oil filter. 

As essential as blood 

The various fluid-using systems In your 
car need fluid lhat is specifically desig- 
nated for them— nol "any old stuff." It 
must be the specific fluids recommended 
by the manufacturer "or equivalent/' 

It's this ,J or equivalent’' designation 
that often causes confusion. There are 
two ways lo make sure you are getting 
the correci fluids for your car. 

The first way is <o buy fluids from the 
parts department of a dealer selling your 
make of car. Use the specifications we 
outline below. The second way Is to buy 
fluids that carry ihe name of a reputable 
manufacturer. Road the package. II must 
state that Ihe fluid meets ihe specifics' 
tion of the particular car manufacturer. 

The foil owing is a rundown of Amor- 
ican manufacturers' fluid recommenda- 
tion for late model cars: 

American Motors (AM) 

Cooling system — AM all- season cool- 
ant 

Rower steering — AM automatic trans- 
mission fluid (labeled Pexron or Dexron 

»n- 

Master cylinder — AM heavy-duly Brake 
fluid (450 D F, minimum Bolling point). 

Automatic transmission — AM aulomalle 
transmission fluid (labeled Doxron or 
Daxron M), 

Manual Irani mission — SAE- 90 gear lu- 
bricant conforming to API GL-1 (API: 
American Petroleum Institute). 




Torque wrench Is necessary tor tighten- 
ing to spec many lessen ers on your car. 



Overdrive— SA£ gear lubricant con* 
forming to API GL-1. 

Rear axle, convent I on al — AM rear axle 
lubricant SAE 80 conforming to API GL-4. 

Rear axle, limhed-slip typo — AM lim- 
iled-sllp gear lubricant conforming to API 
GL-5, 

Battery— distilled water. 

Windshield washers— AM windshield 
washer solvent. 

Chrysler Carp. 

Cooling ays tern — Ethylene glycol. 

( Ftease riJT.n rp p nge 'G4) 



What Avis 
young used cars 
are used to. 
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Care. Lois of il. in ihe si riel 
Avis maintenance program. 

Our cars arc ihe 
ick t>l ihe Avis rental Heel. 

He model 77 s and 76 s. 

Plus 2- and 3-year-old ears lhal 
we haw had untier Avis leases 
available al a lew locations. 

The cal's have l he | 
ini poll lull eMr'as you want: 
like ati conditioning, power 
steering, radio and more. And 
most arc hacked by a liniiled 
power train wuiraniv Ebi 12 
i nr mills or 12,1X10 miles, 
whichever comes ill's!, At a 
surprisingly low price, sou 
can own a car ihafs used t u 
a lot of care, 



I’ll'M'lll ill,, IMjjfH.ll> ,1-M.I , L L* J H:HI hKi'II u,„ huiv »H 

V it Y.nmu I TuCir ,ii am pjiU'. ip.iiiiH' ii.i a4Mm h 
Mav SI. I'‘7K y. ii(Ji.hi'n4 rihi'T art aprliL'd. 
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AVIS 



\bung Used Cars. 

For nearest I ot.it ion, c 1 

call toll free 800 - 331 - 1212 . rOrMIC. 
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I -OhiHt iKPLtUI^ 



i UIB 



NETWEiGHT 

10 ozs. 



If you rebuild 
automobile engines, 
LUBRIPLATE 



is for you! 

LUHKII 'LATH No, 105 Motor Assembly 
G re a sc i s a s moo l h , h ig 1 1 q lia I i l y, vva 1 er 
repellent grease. Et provides ins tail l 
lubrk.it tun to the engine before the motor oil 
has circulated. Apply it to the engine 
bearings, cylinder walls, pistons and t ings. 



In fact, if you want full protection 

« for your car. 
these are 
all for vou! 



Rl PLATE LUBRICANTS 



LUBRIPLATE DIVISION FfSRE BROTHERS REFINING COMPANY W'4 | Of* WOOD SIRffl NEWARK NJ 0T10& 
MAAiUMcruflwwc Mdiiiivis wv Hi rnttn. h j odo^aho Toledo, owoncost msrJTrffurmrL HAUONmtti 
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® Master 
Craftsmen Tell 



<s 



All... 700 Ways 
To Do It Better! 




THE 

H4NDWUN’$ 

HANDBOOK 

by James Bush 



Paperback $7.95 
Hardbound $14.95 



Suddenly — you re a "pro l" Here 
are 700 most-useful "trade se- 
crets" to expedite your home 
maintenance, give professional 
quality to do-it-yourself projects. 
Clear, down-lo-earth directions 
and detailed drawings let you 
carry out even tricky" jobs suc- 
cessfully. A complete course be- 
tween two covers — it tells you all 
you need to know about tools, 
workshop practice, materials, how 
to avoid common misiakes, and 
much more. All areas of home- 
maintenance are included, plus 
lots of ways to beautify your home 
and make it more valuable. £6 
major projects, illustrated in full 
color, were designed just for this 
handbook. To save time, money, 
and develop your skills — buy 
today! 

* 64 pages in full color 

• 750 illustrations 

*10 page glossary of technical 
terms 



* appendices on safety and 
emergency first aid 

(35) Rand M?Nally 

PO Bok 7600 

\ Olrtjp. IN. 606 SO a 




Power steering — Mopar power-steering 
fluid (part Mo. 2054329) 

Masl«i( cylinder — -Mopar brake fluid or 
fluid conforming to DOT 3. 

Automatic and manual transmissions— 
Mopar automatic transmission fluid (pari 
Mo. 3549660) or Damron or Dexron It. 

Rear axle, conventional — multipurpose 
gear lubricant conforming to API GL-5 
or Mopar hypoid lubricant (part No, 
3744994), 

Rear axle, limited-slip type — Mopar 
hypoid lubricant (part Mo. 3744995), 
Battery — mineral-free water, 

Windshiald washers— Mopar all-weath- 
er windshield washer solution. 

Ford Motor Co. 

Cooling system— Cooling-system fluid 
(part No. flA-1 9549A or B). 

Power steering — power-steering fluid 
(part Mo. C1AZ-19582-A), 

Steering gear (rack and pinion)— hy- 
poid gear lubricant I part No. D2AZ- 
195S0-B), 

Master cylinder' — heavy-duty brake lluid 
(part Mo, C6AZ-1942-A), 

Automatic transmlsslon—automatic 
transmission fluid (Cl AZ-1&562-A). 

Manual transmission — manual trans mis- 
sion lubricant (part No. C3AZ-19C547- 
B). 

Rear axle, conventional — hypoid gear 
lubricant (part No, D2AZ 19560-B), 

Rear axle, limited-slip type—hypoid 




Clean fittings before tube job and com- 
pletely till caritie s wrffi clean frees*, 

gear lubricant (part No, D9AZ-195BO-A). 

Battery — Refill with commercially avail- 
able distillled water. 

Windshield washer — Ford Ultra-Clear 
windshield washer solution. 

General Motors 

Cooling system — ethylene glycol-base 
antifreeze conforming to 6M Specifica- 
tion 1B99-M. 

Power steering — GM power-steering 
fluid No, 1050917, 



Master cylinder — - Detco Supreme N 
fluid. 

Automatic transmission - — Dexro-ri or 
Dexrcn II automatic transmission fluid. 
Manual transmission — SAE BOW or 90W 



Oif filter gasket should be coated wiih 
oil before installing hand-tight on engine. 

gear lubricant conforming lo API GL-5 
{SAE BOW in Canada). 

Five-speed transmission — -Dexrcn or 
□cxron FI automatic transmission fluid. 

Hear axle, eonvenflonal — SAE SOW or 
90W gear lubricant conforming to API 
GL-5 (SAE SOW in Canada). 

Rear axle, limited-slip type— GM rear 
axle lubricant 1052271, 

Battery — colorless, odorless, drinking 
water. 

Windshield washers— GM Optlklaen 
washer solvent 1051515. 

How to; 

Checking fluids 

Here are several tips that will be help- 
ful; 

1, if a coolant recovery system Is pres- 
ent, check coolant level by the markings 
on the coolant recovery tank when the 
engine is warmed up to operating tem- 
perature. If the level is berow the ADD 
mark on the tank, add coolant. 

The emu l sidle oil In a cooling system 
may coal the coolant recovery tank, mak- 
ing It difficult to see the level through 
the plastic. Remove the tank's cap and 
chock the level by looking Into It. 

If a coolant recovery system is not 
present, check coo l am level by removing 
the radiator pressure cap with the engine 
cold. 

2, Keep brake fluid level from Va to Vi 
Inch below the top of l ho master Cylinder. 

3, Instructions for checking ihe auto- 
matic bans miss ions of various models 
are as follows: 

■ American Motors — The engine and 
irnnr.minaion have lo be at normal operat- 
ing temper alure (about 175° F), The en- 
gine should be running, and the trans- 
mission selector should be in M. 

■ Chrysler — The engine temperature 
gauge should indicate a normal warmed- 
up Condlllon. Move the shift lev or slowly 
through all of I ho gear positions, paus- 
ing momentarily in each and finally end- 
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ing up an N. The engine has to be Idling, 
p Ford — Warm up the engine and ttons- 
mission to normal range (ISOMTQ 13 F,), 
Stan witfr iho transmission in PARK and 
the engine idling. Move the transmission 
selector lever through each range, allow- 
ing lime In each range to engage the 
transmission. Return to the PARK posi- 
tion, Keep the engine Idling and check 
the level* 

P GM-^WIth the engine running and the 
shirt lever in PARK, remove the dipstick 
and touch She end of the stick to deter- 
mine If the fluid Is cool, warm or hot. 
Wipe off the slick, reinsert, withdraw and 
take a reading. 

If the fluid lolt cool, Iho level should he 
Vi - to H-inch below the ADD mark* 

If the fluid felt warm, the level should 
be close to the ADD mark. 

If the fluid felt hot (can't he held com- 
fortably), the level should be between 
the ADD and FULL marks. 

4. To check the lubricant level in a 
manual transmission, warm |he car up to 
normal operating temperature and remove 
the filter plug on the transmission, hous- 
ing. Lubricant should be level with the 
bottom of Ihe filler plug hole, 

5. Although the lubricant In the rear 
axle should be checked periodically and 
brought up to level. In most cases It is 
not necessary to drain and replace fluid. 
(The same holds true lor lubricant In the 
power-steering pump, manual -steering 
gear and brake master cylinder.) 



electrolyte 

LEVEL NFGATIVFTFHMINAl 




NEGATIVE PLATES CELL SEPARATORS 



Storage batteries with cett caps matt he 
checked and water added periodic idy. 

However, If rear axle lubricant is con- 
taminated by water — for example, if the 
rear ol the car Is accidentally submerged 
when launching a boal — the lubricant 
should be replaced Immediately. (The 
same is true If other types of lubricant 
are con lamina led.) 

Furthermore, CM recommends that the 

■I'Vi -.JM him i ( M. , L .(^ ■ !/'•(,! 




Rally shines deep 
because it cleans deep 



’ Rally car wax gives you the deep, rich-looking 
shine you want because it cleans deep down, gets 
up even tough, oily road film as you wax 
Space-age silicones make "Rally 
incredibly quick and easy to use. 

And they make "Rally'' every bit as 
weather-proof and detergent-proof as 
old-fashioned paste waxes. 

Test drive it, ^ WaiJ 
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BETTER ENGINE 
PERFORMANCE 
COMES IN 
BIG QUART CANS 

PI SLONE has been working for more 
than 40 years for two reasons. 1. I t 
is an Engine Treatment designed to 
eliminate causes of many engine 
problems; varnish, gum and sludge. 
RISLOME promotes better oil circu- 
lation, lubrication, cooling and gas 
mileage by keeping internal engine 
□arts clean and smooth functioning. 
And 2. The BIG QUART of RlSLONE 
gives you twice as much product 
as in mini'Oans, 

Best yet, a RlSLONE quart costs 
only a couple of dimes more than 
mini products, and replaces a quart 
of oil. That makes RlSLONE a big 
bargain on your auto retailer's shelf. 
Get more for your money in volume, 
in quality, in performance! 




FBHEr 3? Pago LU&t TIPS 
Boolilti, Informal tan, idem 
and Siteusiltm about lu- 
brl»llen. problems and 
pirtofmoncB. Send self- 
oddre»»ed sl^inped *n**r 
100* or larger, 



THE SHALER CO. 

Wivpilrt. WltCpnlin Sl9fi3 

111 Canada; Warren Pjekigta* Co, Ltd, 
&C«r&orouaH, Ontario 
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rear ax,to lubricant bo replaced every 

15.000 miles If the car is used for pulling 
s frailer, Chrysler advises draining every 

35.000 miles under this condition. 

The rear-ax I e-lubricant level is checked 
by having I he car level and removing the 
drain plug. Lubricant should be at the 
bottom of the filler hole. 

You can add lubricant by using a paper 
cup. However, a auction gun makes the 
chore easier. You will need this tool if 
you have to drain the axle. 

Kay body points should noi be disre- 
garded. Body points to lubricate and 
lubricants to use are as follows; 

■ Hood latch mechanism and hinges— 
tight oil. 

M Door hinge pins — light engine oil. 

■ Door lock rotor and striker plate— 
light engine oil or stainless stick lubri- 
cant. 

m Lock cylinders— powdered graphite. 

■ Weather strips — rubber lubricant. 

6, Only American Motors and Ford 
specifically recommend distilled water 
for the battery. Chrysler stipulates ''min- 
eral-free wafer" and GM calls for "coror- 
less, odorless, drinking water.' 1 Intetpre- 
satioo; distil Fed water or rainwater caught 
in a clean glass container, 

Lubrication point* 

You should get a copy of I he lubrica- 
tion chart lor your car. It La found In the 
front of practically every service manual. 
The chart points out the locations of 
lubrication points and specifies how often 
lubricant should be applied. It also speci- 
fies the manufacturer's recommendations 
concerning lubricants to use. 



model, pump the handle of the grease 
gun slowly until I he rubber boot swells 
slightly. Swelling may be felt or observed. 




Contort t overflow reservoirs make ft easy 
to add coolant without opening radiator. 



5, With a Chrysler or General Motors 

model, pump the handle of the grease 
gun slowly until grease oozes If om the 
bleed hole In the base of the seal, or 
until the seal swells. 

Important; A joint will tail to accept 
grease if a grease fitting Is plugged, A 
little oozing Is normal. However, If grease 
continues to come out between the 
grease fitting and the tip ol the grease 
gun, replace Ihe grease fitting. 

8. Each car manufacturer suggests that 
certain areas receive grease In addition 
to i hose we've |usl mentioned. There are 
no grease fittings at these points. There- 
fore, smear each with grease when you 
are doing a lubricating service. The 
points we are referring to arc; 



Carburetor thouto re- 
ceive attention to fu- 
ture that tha choice 
plate arid att linkages 
are kept clean and 
move freely. Fuel Af- 
ter requires periodic 
replacement. Find If 
either In the fuel fine 
or to carburetor body 
at shown here. 




NEEDLE VALVE 



FUEL LINE 
FROM PUMP 



FILTER 

FLOAT 

BALL CHECK VALVE 



CHOKE PLATE 



MAIN 

NOZZLE 



VENTURI 



THROTTLE 



IDLE -CIRCUIT LINKAGE 
NOZZLE 



How to: 

Lubricating the chassis 

1, Find the area*# liftings by referring 
to the lube chart. 

Important; Remove plugs that have 
been placed In grease ports, Parma nenfly 
replace them with grease fzerk) (itilngs. 

2, Wipe grease tilting* clean, 

3, Intercept the nipple of the grease 
fitting with the tip of the grease gun. 

4, With In American Motor* or Ford 



■ American Motors models — (1) shift 
linkage plvol points (both manual and 
auto matte transmissions); (2) steering 
stop plale; (3) dutch release idler lever 
(disassemble and pack with grease), 

■ Chrysler Corp. models — (1) clutch 
linkage pivot points; (2) parking brake 
linkage pivot points; (3) shift linkage 
pivot points (both manual and automatic 
transmissions); 1 4) gear- shift control 
mechanism, 

a Ford models — (1) klckdown linkage 
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Want to save 
$25 on your 
next tune-up? 

$10‘on your 
oil and filter 
change? 

You can. 

By doing it 
yourself. 

Chilton's Repair and Tune- 
Up Guides give you all the 
information you need to 
save hundreds qE dollars 
each year by doing your 
own tune-ups, trouble- 
shooting, repairs and 
rebuilding. 

Guides are available Eor 
almost all American and 
imported cars, trucks, vans, 
RV"s and 4-wheel drives, 
Hundreds of photos, draw- 
ings, exploded views and 
diagrams make all of the 
instructions easy to under- 
stand. Even if you've never 
opened the hood of your car. 

Pick up the guide for the 
vehicle you drive at your 
favorite book or auto supply 
store. 

You can save hundreds of 
dollars a year. Let one ol 
our Guides guide you! 

CHILTON BOOK COMPANY 

Radtwr. PA 19089 
Q. W 0. Goi/uj2j£fc 



'Figures bas&d on 
popular relaiS prices 




pivot points from the accelerator pedal 
linkage to l he automatic transmission; 
(2) clutch lever and rod connections; (3) 
steering stop pad surfaces; (4) shift link- 
age (both many at and automatic trans- 
missions); (5) parking brake cable guides, 
levers and linkage. 

R General Motors models — {1) clutch 
fork Joint and cross shaft;, (2) parking 
brake cable guides, joints ol links and 
levers; (3) shift linkage fever contact 
laces and pivot points of manual or auto- 
matic transmission shit! linkage (do not 
lubricate Iho control cable on the console 
Hoof shlfl ol an automatic transmission). 

How To; 

Cleaning a battery 

Nose: These instructions do not apply 
to a so-called maintenance-free batiery, 
which Is sealed and has no vent caps. 

Caution: The battery Is potentially 
lethal. It emits explosive hydrogen gas. 
Never strike a match or smoke when 
performing this service. Never place a 
metal tool on top of the battery. Remove 
jewelry when you work around the hat- 
lory, because meial thal touches a bat- 
tery post can cause a short circuit, which 
may cause a spark that can ignite hydro- 
gen gas. Wear goggles to protect your 
eyes if electrolyte accidentally splashes. 
Flush electrolyte from the skin with a 
Hood of water. Electrolyte will ruin cloth- 
ing, so you may want to wear a protec- 
tive garment such as the rubberized 
apron worn by photographers in dark- 




Transmirstan fluid level should he kept 
up to the full mark on the dipstick. 



rooms. 

1. With the ignition a If, remove the 
battery cables— negative caNe tirsf, Use 
a battery-cable puller If you can't re- 
move a terminal by hand, Don't pry Ihe 
terminal with a screwdriver or rap it with 
a hammer. You will damage the battery. 

2. U>* your battery carrier to lift the 

(Please turn ]oj3sg§ 1&9) 




Bobby Unser says, 

"Insist on 
quality, ease, 
economy 
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MacPheraon Strut 
Replacement Cartridges." 

Ewer hunt lor the MacPhersgn 
cartridge I hat fits your car? 

Not lun. So head lor your KYB 
dealer, Because KYB has 
cartridges to fit more cars than 
any other brand, And you 
replace only worn Inner parts, 
not entire assembly. Plus ihe 
KYB cartridge has quality 
performance features that equal 
or better original equipment 
That's worth insisting on! 

Gas -a -just shocks 
are also available. 



For more information, wrile 



KYI 



CORPORATION OF AMERICA 

2000 Spring Road 
Oak Brook. Illinois 60521 




Cruise Director. 

Enioy a new sense of direction 
and get lost less often with an Air- 
guide au’o compass, Model 1601 
(shown) is self-illuminated , . . has 
adjustable compensators and ad- 
hesive mount, At retail stores. 
Write for Catalog A, Jobber and 
dealer inquiries invited. 



2210 Wabansia, * Chicago 60647 
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Your new car needs protection against rust. That's for sure And when yau consider the 
investment you have in that car, you can t afford To settle Tor second best. There are 
those who say they wilt do it for less, and there are those who will teil you they can 
do it faster But your Zlebart Dealer will do it right the first time He's an expert In rust 
protection. He takes pride in his work ond understands the imparlance of quality 
workmanship os the real measure ol protecting your car from rust. Your Zlebart Dealer 
really wants your car to bo free of damaging 
rust. And he has the tools, iRei^inlng, and 
the experience to deliver what ybu need 
positiv e pro tection against rust. Call hjm today 
He's in the White 



IT’S US. OR RUST. 
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Auto Truck Rustproof mg 
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battery out of the car. Transport it to the 
1 'cleaning area," 

3, Polish battery posts with your bat- 
tery cleaning tool. 

4, Cover battery vent tape with mask- 
ing tape, and scrub all sides of the bat- 
tery with a 50:50 mixture of baking soda 
or ammonia and water. The mixture mu si 
not get inside cells where It will neutral- 
ize electrolyte. 

5, Flush the battery with water, and 

repeat the procedure until a fresh appli- 
cation of cleaning mixture doesn't fizz 
whan it's applied, 

3. As Ihe ballery Is drying, clean ca- 
ble terminals with your battery cleaning 
tool and wash down the battery tray In 
the engine compartment with cleaning 
mixture and water. 

7. Return the battery to tha car, 

a. Reattach the battery cable* tightly 
— positive cabto first, Spread a light coat 
of petroleum jelly over terminals and 
posts. This helps retard corrosion. 

Precise: Like a fine deck 

One good thing about having your own 
garage is that you can use ll as often 
as you like to check Important things. 
Under this category are carburetor and 
Ignition timing settings. 

These settings change as mileage ac- 
cumulates, There 1& no guarantee they 
are going to stay precise until you do an 
engine tune up, which Is when most car 
owners verify settings. As long as your 



INDUCTIVE PICKUP ON 
NO. 1 SPARKPLUG CABLE 




MARKS LIGHT 

Ignition timing should be cheeked — even 
on m new car jtisf home from your deafer. 

dream garage ie open, you can check 
carburetor and liming adjustments every 
day If you wish, bul once every 5000 
mites will be au If I dent. 

To check the carburetor, use a ta* 
chomeler. To check ignition timing, use 
a stroboscopic timing light. While doing 
this, check operation of the automatic 

(Please turn re pane 1 70) 
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ORIGINAL SIMONIZ. 




SIMPLE SIMONIZ. 

Ttlufe tin’ 

*uid llu’U' an 1 Nnmuh/ vHmw 

OiitMiud Minimi/ iiau* vtm *1 ifUMl 
Hut U look htmiv of hdiiluotk 

\\ i(ti UhLiv s Nlriitmhr i’n* Stiff, 

If laL 1 ^ ftmn tin Hum of not vo tinid noik 
Hut \on viili *jft n ttu'iil Sirnoril/ vliino 

.Sirrumt/ t*ii- Soft 
ll’v ifiil Stimuli: Madt* 

SIMONIZ. ACCEPT NO SUBSTITUTES. 



SIMONIZ l& A REGI STERED TRADEMARK Of UNION CARfitDE CORPORATION 
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COLEMAN' 




No air? 

No sweat! 



Operates from I2~v auto 
cigarette lighter , , 
pumps up to 150 p s l 

For passenger tires . . 
F\A/D, pickup and RV tires 
motorcycle and bike tires 
air shocks. . .footballs, 
basketballs, volleyballs . . . 
dozens of other uses. 

And it s the one with 
Coleman quality So you 
know you can count on it 
in the clutch. 




Thi- Colli mm Company Inn 
Wichita KaflJUS 07201 



WOW IN LEADING AUTOMOTIVE DEPARTMENTS 





section) 
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choke,, thermostatically-controlled carbu- 
retor air cleaner and throttle solenoid. 



How fo: 

Checking, adjusting carburetor 

Important: Manufacturer's adjust merit 
specifications are required. These can. 




THERMOSTAT 
HOUSING 



TUBE 



LINKAGE 



Ait c leaner snorkel has butterfly file* 
shuts off outside air until engine warms. 



be obtained from the service manual, 
emissions control luneup decal In the 
car's engine compartment and most own- 
er's manuals. You must also determine 
which accessories, such as headlights 
or airconditioning, are to be turned on, 
if any. while making adjustments. 

1, Remove the carburetor air cleaner. 

2, Check the operation of the auto- 
matic electric choke by starting the en- 
glne (cold). The choke plate should be 
ciosect. As the engine warms up, the 
choke plate should open within iVi min- 
utes. Clean the choke plate's pivot points 
with carburetor solvent, fit the choke 
doesn't function properly, isolate the 
cause as described below under "How 
To: Troubleshooting an Electric Choke.'’) 

3, Warm up the engine. 

4, Replace the carburetor air cleaner. 

5, Connect a tachometer — ore lead to 
the positive terminal of the ignition coif 
and the other to ground. 

6, Set the curb (slow) idle speed to 
specification. Depending on which one 
the carburetor possesses, turn either the 
idle speed screw or the adjustor of the 
idle stop solenoid. 

If the carburetor has both an idle- 
speed screw and an id! e-stop solenoid, 
adjust for the higher specified rpm by 
means of the id I e-stop solenoid. Then, 
disconnect the solenoid by pulling apart 
the qulck-disconnecr plug. Sat the lower 
specified rpm with the idle speed screw, 

7, If an idle-fflfxture screw (or screws) 
covered by a slotted cap is present, turn 
it (them) until the engine is idling 
smoothly, A one-barrel carburetor is 
equipped with one idle-misture screw. 
Two- and four -barrel carburetors are 
equipped with two I die- mixture screws. 

0. Find the fa sU idle mechanism, It 
consists of an adjusting' screw that rests 
against a stepped cam. Set the screw 
against the first or second stop of the 
cam by rotating the cam. Turn the screw 
until the tachometer records the specified 




Battery tormina f putter makes job easy 
with no danger of damaging posts or case- 




ENGINE 

VACUUM 

UNE 



TO HYDRAULIC 



HVDRAU LIC BRAKE 
FLUID LEVEL 

CONTROL CHAMBER 

DIAPHRAGM 
RETURN 
SPRING 



DUAL MASTER^ 
CYLINDER I 

BRAKE PISTONS / 

■U 



FROM 
BRAKE f 
PEDAL 



PLUNGER 
VACUUM PORT 
DIAPHRAGM 



w 



VACUUM CHAM BER SHAKE LINES 



Power-assist brake unit is in line with 
master cylinder; check brake fluid level. 



fast idle speed. Open the throttle slightly „ 
by turning the throttle lever to release 
the last-idle mechanism, allowing the an- * 
gine to return lo slow idle speed. 

9, Check the performance of the dash- 

pot (if your carburetor has one). The 
dash pot helps to prevent stalling which 
can occur when the throttle is released 
suddenly. ■« 

Open the throttle by rotating the throt- 
tle lever. Release it quickly. If the engine ]e 
3talls or seems to want to stall, loosen 
the dashpot locknut. Turn the dashpot 
with your hand until the plunger lip rests 
against the throttle lever without causing 
an increase in engine speed, Tighten the 
locknut, 1,1 

10. Check the performance of the Idle- 
gtop solenoid (if your carburetor has one). 
Turn off the engine. The plunger In con- 
tact With the Throttle lever Should retract 
immediately, allowing the throttle to close. 
This prevents engine dieseling 

(Please turn to pag e 1 72 , J 
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Escape from the 
commonplace with E-T 

Whether you’re taking it off for 
the beach or putting it on for 
town, you’ll turn heads when 
you’re wearing E-Ts. They’re the 
wheels that tell the world what 
you want to say. C’mon, get away 
from the everyday. Start riding 
high, riding free with E-T. 

mi 

mi nrtofe ttran jus! getting there 



E-T Divis^an, 



Bemci& C^nlQfftid QJhtQ 



Shown below The new ALL-ALUMINUM E-T Em 
Speke. A knockout because of the clean-sweep, 
dee p d i &h, i ong spoke effect that on I y an 
alummum casting can provide. 



E-Ts 

Riding High 
Riding Free 
Sweepstakes 

To got ofitorodp gel down to 
your E-T dealer If you can 
count, you can wfn, , . 

Count the number of spota on in £-T 
'Radial Spoke. 

nil eul ja oNienl cf'Uj dU*r, sr put put riiwr nmp. 
iddurti , zip ctidf on t 3 1 V piptr nrth joui tutu 
DM Pitlry per PPWdgpe Send lo E-T Wlgi Sitetp- 
Itlhei, PO Bu« 17U9. CtaPlJOd Glltt 44117 AM 
pruti will h iwirdtd Lf random driid*t imom 
*nio#i i-il-h rfl*-«c( intwen, on iopHcombii' 16, L9?fl 
All | nil i|i null bn p-gilairUP no l»tff rhm 
jflClim iitr LIJTB 60P3 chiutfi la m Gnt prijt 
p?r fjmily. no 5 -iPieiI jl.ons fleciiflHni ol judfos 
Iihji II «uimt Pun nut meet luens-nj itQh.’t mm li 
pnj# miy bt 10 Mblbfr m( mpjj PF IM 

linkdy Tiipi. if inj. jit igU rp-tpgjjiWdjr gl win- 
nnri E-T SweegilJlwi dpon (gill pirppl pmplnvpei 
ino llniiles Ol F ll'l Inc , ill eOxdiiuil ind jud^r-i 
JEincipii Void >a Mis,iou-> Wn-caonn ind who-nior 
pra-hibnpd or rpiUit&Pd b* Oddi ol m-nn-ng Jp- 
urminpirof number u( correct pninenpepuMl Tor a 
lill or w nnni tPnd ■cpirjlp ild-"ppd spll iddrpxipd 
enurl&pe ib Hfahnifs E-T IhduiEriei 1 BOO Hill Re >d 

Btenkil. M WHO 



Chevy Sports Pick-Up wi rh 
Gerhng custom interior 



TWO Honda mahe Hawks 



10 Negrinl Mopeds. And 1000 
E-T Beach Towels, 5000 E-T 
Belt Buckles 6013 Winners' 
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tnductin-ptekup type timing tight maites 
checking ignition timing Quick and! easy. 



(run-on), If the idle stop solenoid does 
not perform satisfactorily, replace it. 

11, Tum oil the engine. Hei r stall the 
thermostatically controlled air cleaner. 
Let the engine get cold and test air 
cleaner performance. 

Start the engine and allow It to run 
for about one minute. Look inside the 
snorkel. The Mapper valve should be 
open. If the snorkel is covered by a 
duct, remove the duct to check the flap- 
per valve. If this valve le not open, replace 
the vacuum motor and sensor. This re- 
pair Is discussed In Section 6, 50,000 to 
60.000 mllee. 



Hqw to; 

Troubleshooting electric choke 

1. Disconnect the choke lead wire from 
the choke cap. 

2. Connect a lumper wire between the 
choke cep terminal and the wire terminal. 

3. Conned a lest light between the 
conn ec lor of the choke lead wire and 
ground. Start the engine. 

4. If the light glows,, then current Is 
getting to the choke cap, which is caus- 
ing (he problem. Replace the choke cap. 

5. If the light doesn't glow, verify that 
the problem is being caused by the lead 
wire Connect the test light between the 
alternator slator and lead wire. The fight 
should giew. Replace the lead wire. 

How to: 

Setting ignition liming 

The following Is the advisable way to 
make this critical adjustment. First, make 
sure sparkplugs are clean and gapped 
to specification. Then; 

1. Locale Ihe timing marks. In Ameri- 
can-made cars, the marks consist of a 
stationary pointer, usually on the timing 
case cover at the front ol Ihe engine, 
and a movable indicator mark, usually 
on Ihe vibration damper or pulley. 



Some imported models have timing 
marks on the flywheel > These are visible 
through a port at the rear ol the engine. 

2, Determine the liming specification 
from (he service manual, tuneup decal 
or owners manual. 

Q VE RF L 0 w COO UN T R ESC RVOlR 
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Check coolant level and hoses connecting 
radiator to engine regularly. 



FROM 5,000,000 TEST MILES COMES 
FIRESTONE'S FINEST STEEL BELTED RADIAL 



We tortured out the secrets. From day in, 
day out speeds up to 90 mph, from slamming 
into turns and diving into water, from millions 
ot miles that tear at tires came our finest steel 
belted radial tire ever, the Firestone 721. 



Inside, an improved steel cord* It uses ten 
strands of steel, where we used five before. 
Seven strands around two strands, and one 
other wrapping up the pack... our new twist 
that gave the tire its name, 
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3. Wipe the marks clean and 1 empha- 
size the mark denoting the correct ad- 
juslmom by painting It with white paint- 

4. If you have « timing! light that is 
equipped with & magnetic pickup, at- 
tach the pickup to the Ig nil Ion cable sorv- 

4 Sng No, 1 sparkplug. If tha liming light is 
not equipped with e pickup, disconnect 
the Ignition cable at Ihe sparkplug and 
attach an adapter between the plug and 
cable. Connect the timing light to the 
adapter. 

Note: If Mo, 1 sparkplug Is not acces- 
sible, disconnect the cable at the spark- 
t plug that is compatible with No, 1 plug 
In the firing order, in a four-cylinder 
engine, this will be the third number in 
the firing order. In a six-cylinder engine, 
this will be (he fourth number In Ihe fir- 
ing order. In an eight-cylinder engine, 
this will be the fifth number in the firing 
order. Here are examples: 1 -3-4-2; 1-4- 
x 2-S-5-6; 1-5-4-2-(-sJ-7-8, Compatible plugs 
are indicated by the bold figures. 

5. Connect a d.c. timing light by at- 
taching the thick lead to the adapter. 
Connect the red lead to the battery's 
positive terminal, and connect the olhqr 
lead to the battery's negative terminal.. 
If you have an a.c, timing light, connect 
one Jead to the adapter and plug the a.c. 




Test equipment, including dwell end tech 
meters, j's necessary tor complete (dfteup. 

wire into an outlet. 

ft. Unless instructions on the tune-up 

decal state otherwise, disconnect the 
vacuum hose from Ihe vacuum advance 
mechanism on the distributor. Seal the 
end of the hose by sticking a golf tee 
or pencil In Ihe opening, 

7. With the engine idling at specified 
slow idle speed, aim the timing light at 
the liming marks. If timing is correctly 
adjusted, the stationary pointer and spec I - 
lied timing mark will be aligned and ap- 
pear stationary. 



ft. To make an adjustment, loosen the 
distributor hold-down bolt with a dis- 
tributor wrench. As you point the timing 
light, turn the distributor until the timing 
mark pointer aligns with the correct 
timing mark. Tighten the distributor hold- 
down boh, and then double check the 
setting. 

9, Check the performance of the cen- 
trifugal-advance and vacuum advance 
mechanism while you’re at it Aim the 
timing light at the marks and Open the 
throttle until the engine Is running at 
1500 rpm. The liming mark should ad- 
vance as ihe engine speeds up. II should 
return to its original position when tha 
engine is allowed to return lo Idle. IF 
this doesn't happen, the distributor has 
to be repaired. 

10. Reattach the how to the vacuum 
advance chamber. Repeat (he procedure 
outlined in Step 9, The liming mark 
should show that Ihe spark has advanced 
further than In Stop 9. If It does not, the 
vacuum chamber will have to be replaced. 

How to: 

Replacing fuel litters 

A fuel filter Is located at the carbure- 
tor inlet of most Rochester and some 

( Pfea s e rum jp page J75] 
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Meet STP Carburetor Cleaner, 

A spray. Its needlenose can get 
into tough places- to help dean 
throttle plate, choke, linkage, and 
the PCV valve. The varnish and gum 
can actually dissolve before your 
eyes. STP Carburetor Cleaner. 
Could be what you need, 

\ Right now. gyp 

Carburetor Cleaner 
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You’re gonna love our Great Little Car. 

Mazda GLC. 



Great little piston engine. Great little goodies. Great little price. 




m 



The 1978 Mazda GLC Is a phenomenal automobile. It’s not often a oar of special 
merit comes along that doesn't cost a small fortune. It's not often a car comes along with 
tills kind of equipment, this kind of styling , for this kind of money: &559S* * for the GLC 
Deluxe 3-door Hatchback. 

An electric remote control button under the instrument panel allows you to unlatch 

the hatch from the driver's seat. Or, you may open the 
hatch from the outside, when that's more convenient. mkow 
E veiy Deluxe GLC has a rear wiper, washer, and MATCH 
defroster as standard equipment. A choice of ^speed, S-speed, 
or automatic transmission. And a rear seat that splits in 
half, so you can carry people and stuff, or Just stuff. 

There's a lot more to a GLC than this of course. Yet 
it doesn’t cost a lot of money - whether 
It’s the GLC 
Deluxe 3-door 
Hatchback, 
or the GLC 
5-door Hatch- 
back, or the 

GLC Sport, or the GLC Standard model. 

Magda's Great Little Car is a great 
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little car. You re gonna love it 



SPLIT REAR SLAT 



GLC. Now, four great little cars in all, from $3248.** 
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Holley carburetors, (The fuel filter on 
Cadillacs is located In the fuel pump.) 
To replace this internal luel filter (Cadil- 
lac's, too], do this: 

1. Place a rag under the Inlet, 

2. Loosen the Intel fitting by turning 
the fitting with one wrench and the nut 
with another. 

3. Remove the fining and fuel inter. 

4. Retrieve the spring and reinsert it 
Into the inlet, 

5. install a new fuel fitter. Face the 
open end ol a pleated-paper finer toward 
the fuel line. Face the larger opening 
of a sintered bronze filter toward the 
fuel fine. 

6. See that the washer is in position 

on the fuel Inlet nut and screw (he nut 
Into the carburetor {or fuel pump}. Tight” 
an the nut, but do not overtighten. 

7. Screw the fuel Inlet lltting into the 
nut. Tighten securely, but do not over- 
tighten. 

8. Star! the engirt# and check for 
leaks. It there Is a leak, tighten the fit- 
ting a little more. 

An external filter In tho fuel pump-to- 
car buret or fuel line is used primarily by 
Chrysler and AMC, To replace this filter, 
do this: 

■ Placa a rag under the filter. See that 
the engine Is cold. 

■ If the filter is held by flat rnelal 
clamps, cut through them, If the filter Is 
held by round wire clamps, squeeze 
them with pliers and slide damps onto 
the luel line. 

■ Remove and discard the fuel filter 
and clamps. 

■ lr stall the new fuel filter. External 
filters are stamped with arrows to indi- 
cate direction. The arrow has to point 
toward the carburetor. 

■ Slarl the engine and check for leaks. 
If a leak Is present, reset hoses more 
securely onto the fuel line, 

Ford uses a combination esternal- 
internal fuel filter. The front of the filter 



Is attached to the fuel line, while the 
aft section is screwed into the carburetor 
inlet. To replace this kind, do this: 

1. Place a rag under the filler, 

2. Remove the clamp from the fore 

end. 

3. Unscrew the aft end from the car- 
buretor. 

4. Screw the threaded end of a new 

filter into the carburetor securely, but do 
not overlighten. 

5. Connect the hose between the fore 
end of the filter and the fuel line, 

6. Slart the engine; check lor leaks. 

How to; 

Cooling system care 

The following method, which uses a 
tool called a flushing lee, eliminates (he 
need to remove engine drain plugs. The 
lee is Spliced into tha heater inlet hose 
and becomes a permanent perl of the 
booling system. When Hushing is done, 
the tee is sealed with a cap. The flushing 
tee Is an amateur mechanics way to 
give a cooling system an effective re- 
verse flush. Water going through the en- 
gine and 1 radiator flows in a direction 
(hat is opposite normal circulation, The 
following explanation assumes a new car 
with crossflow radiator: 

1, With the engine cold. Install the 
Hushing tee per kll instructions. 

2, Remove the radiator pressure cap. 

3, Open the radiator drain cock at the 
base of the radiator, Let coolant drain. 

4, Close Ihe drain cock and install tho 
pressure cap, 

5, Disconnect the upper radiator hose 

from the thermostat housing, and bend 
the hose so its opening laces away from 
the fan. 

0. Attach a garden hoe to the Hush- 
ing lee. 

7. Start the engine, run it all fast Idle, 
turn the heater control to maximum heat 
and turn on the garden hose. 

8. Turn off the water and engine after 
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VACUUM 
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VACUUM ADVANCE TUBE 
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Vacuum advance mechanism on distribu- 
tor must be plugged for timing checks. 

the water flows dean from the radiator 
hose for two minutes. Reconnect the 
upper radiator hosa, 

9. Install a good quality ethylene gly- 
col antifreeze In a 50:50 proportion with 
water. Add rust Inhibitor if you wish. 

HOW fo- 

Adjusting the clutch 

Wofe: Thu following is only an exam- 
ple. (It applies to most Ford Motor Co. 
cars,) It Is presented to emphasize the 
importance of dutch adjustment. Failure 
to make adjustment will result In pre- 
mature dutch failure. Determine the 
method the manufacturer of your car 
wants you to use- 

1, Measure clutch pedal free travel 

with the transmission in Neutral and the 
engine running at about 3000 rpm. 

Clutch pedal free travel should be a 
minimum of Va Inch. If not, adjust it, 

2, Disconnect the clutch return spring 
from the release lever. 

3, Beck off the release lever rod lock- 
nut and adjusting nut, 

4, Move the dutch release lever to 
ward the rear until an Increase In re- 
sistance Is felt. Hold it in that position. 

5, Push the release rod Into the pocket 
of the release lever until it just contacts 
the lever. Hold it in that position, 

8, Insert a leeler gauge between the 
adjusting nut and bullet-shaped end of 
the release rod. Some models require a 
0. 194-In, clearance; others a 0. 136-In. 
clearance, 

7. Tighten Iti# adjusting nut against 
the leeler gauge. 

8. Tighten the locknut against the ad- 
justing nut. Do not disturb the adjust- 
ment, Remove the feeler gauge and In- 
al all Ihe clutch return spring. 

9. Recheck clutch pedal free travel 

and readjust If necessary. 
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After 3 years and 2 million miles, 
your motor oil has arrived. 



The Motor Oil that saves you 
money three ways. It’s New 
Generation All Season Motor 
Oil from Conoco It lubricates 
and protects auto eng i nes for 
15,000 miles, or one year, which- 
ever comes first, tt exceeds 
API service SH- available as 
SAE 10W-20W-40 grade 
Weve been developing and 
perfecting this new oil tor more 
than three years. And testing ft 
for 2 million miles. In autos, vans 
and pickup trucks, old and new 



cars. In cities, on the highway, 
m all kinds of weather. 

We found New Generation All 
Season protected the engines 
up to twice the time Span and 
double the mileage. However, in 
cars under warranty, change 
according to manufacturers' 
requirements. 

Today's engines are complex 
machines. And many things, 
such as dirty spark plugs, faulty 
carburetor, dirty air filter can 
affect their over-all perform- 



ance. But with proper car 
maintenance and this superb 
new oil from Conoco, engines 
can perform more efficiently 
and improve gas mileage. 

And best of all this new oil is 
priced competitively with other 
new generation oils. 

So it you want to benefit 3 
ways, try Conoco's New Gener- 
ation All Season Motor Oil today 

(conoco) 
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T he following are the services you 
should giva a car in your dream 
garage during the second 10,000 mites, 
end every second 10.000 miles thereafter: 

■ Servicing emission control systems. 

1 Tuning up the engine. 

■ Inspecting brakes. 

Emission control systems 

We concentrate on systems widely used 
on most late-model domestically built 
cars. These are the positive crankcase 
ventilation (PCV} system: fuel evapora- 
tion control system: exhaust gas recircu- 
lation ( £ G R ) system; and catalytic con- 
verter. 

Afore: Not all emission control systems 
require servicing in ihe 1Q,0GD-to-2G,0Q0 
mile period. We point out where servicing 
is required by manufacturers at other 
than 1t>,0(XMa-2Q.0O0 miles. 

The PCV system 

The job of she PCV system is to circu- 
late fresh air through the engine crank- 
case to draw olf crankcase vapors. Va- 
pors are putted Inlo the intake manifold 
For di&trlbullon to the cylinders, where 
they are burned with !he fuel mixture. 

A malfunction in the PCV system will 
have an adverse efteei on tha calibration 
of the fuel mixture. For this reason, PCV 
pads should be maintained In good 
working order. 

These parts generally consist of hoses, 
an air Intake filter end a regulating 
{PCV) valve, Tha PCV valve controls the 
flow of Crankcase gases to I he intake 
manifold. 

Note: The PCV system dates back to 
the early 1960s, and its character has 
changed through (he years. The one [n 
your car may not be exactly like ihe one 
described here. However, It will be close 




Vacirum-gei/ge readings can give you a great deaf of information about your engine. 



enough to permit you to service the sys- 
tem by following these Instructions, 

The PCV sysla m test described here, 
though suggested by General Motors, 
may be used for all models: 

1. Remove Ihe PCV valve from the in- 
take manifold or rocker-arm cover. 

2. Hum the engine at idle. 

3. Place your thumb over the end of 
the valve. You should feel vacuum, and 
engine speed should drop about 54 rpm. 

If these conditions are not met, a 



Positive crankcase ventilation {PCV) 
retire mast be operating correctly. 



clogged system Is Indicated. To isolate 
ihe probtem area, remove ihe PCV valve 
Irom the hose, Ef hoses and carbureter 
passages are clear, strong vacuum will 
be teit, and there will be a significant 
change In engine Idle. The engine may 
even stall. Replace the PCV valve. 

If the engine doesn't run this way, a 
hose, carburetor passage or air intake 
filter Is blocked, Remove and clean the 
hoses- Unplug the carburetor passage by 
cleaning with a drill bit smaller In diam- 
eter than the passage. Replace or clean 
the air intake lifter. 

Afore; In some cars, the air intake fil- 
ter is a small cotton or mesh-type ele- 
ment that Is Inside the carburetor air 
cleaner housing, in other cars, the filter 
Is pari of the crankcase oil filler port 
cover. 

The fuel evaporation 
control system 

This system employs a vapor separator 
to collect fuel -lank fumes. Some fumes 

f'Pfease turn (p page 178) 
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are condensed 1o liquid and returned to 
the (net lark, The remainder are trans- 
ferred to I he Intake manifold Through a 
charcoal canister. 

There are three precautions lhat ap- 
ply to this sysla m: 

■ Never use a vented fuel -tank filler cap 
on a car having a luet evaporation con- 
trol system. Gas fumes will leak into ihs 
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Exhaust gas recirculation { EGR ) valve is 
kajf component in this emissions system. 



air. which Is exactly what this system is 
try mg to prevent. The fuel evaporation 
control system makes use of ft nonvenied 
filler cap. 

Conversely, if a nonvenied fuel -tank 
filler cap Is Installed on a car not hav- 
ing a fuel evaporation control system, 
suction that builds up in The fuel tank 
will cause the tank to deform or collapse. 

■ Mover substitute ordinary hoses lor 
fuel evaporation control system hoses. 
These hoses are made of special mate- 
rial that won't deteriorate when subjected 
to fuel fumes. They will be marked in 
soma way to indicate their purpose, such 
as with the initial's EVAP. 

■ Mever smoke or use an acetylene torch 
near fuel evaporation control system 
components. The reason is obvious. 

In American-made cars, l ho only sched- 
uled service required by the fuel evapo- 
ration control system Is to replace the 
tiller in the charcoal canister every 
12.000 miles. 

With the engine turned off. identify 
each hose to its conned I on on the char- 
coal canister so it can be reconnected 
correctly. Loosen the bracket, remove 
the canister, Invert the canister and re- 
place the tiller. Reinstall the canister 
and connect hoses tightly. 




control system earns for. 
Don't forger to reptace the fitter. 




Introducing the Purolator 
15,000-Mile Dual 
Oil Filter. 

Now s (he lime to lake the nexl siepm protecting 
your cars engine And, as you mighh imagine 
the next stepm oil -filtration Technology comes 
from FUroiator, the company That invented the 
first oil Liter in 1923 

The new 15.000 Dual Qi Filter is and does exactly 
what its name implies 

It puis Pu rotator technology to work in a sophis- 
ticated reinforced senes filter which uses two 
distinct but oompninneniary Tiltraiion systems 
! hare is nothing likeitonlhg market The primary 
medium ts an improved paper and ihe secondary 
is a nonwMn sy nt heiic I n comb naton . they 
increase the lilter s overall heat resistance con- 
tributing to longer filler life and improved 
I ill ration 

So rake the next step in protecting your car s 
engine with Purolalor anew 15. 000 -mile Dual 
Gl Filar 

> Or mure lacte dp lha 1 5,000 Mile Dual Oil Filler wrn* 
’nr oiAf HjHjhriH.:,n (julkrStn TB5374 A l-'d lytarkelinq 

I-.frrvic^Lifj^iniTk-iii Purolinorlrn: 370 He* 

Brunswick Avenue. Renway, New Jeremy 0?0&; 
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Exhaust gas recirculation 
system (EGR) 

The EGR system limits the formation 
of oxides of nitrogen by diluting (he in- 
take charge, which reduces peak com- 
bustion temperature. Oxides of nitro- 
gen will be formed only where high heal 
is present 

A melerfid amount ol exhaust gas is 
Injected into (he combustion chamber 
wllh the intake charge through an EGR 
valve. The exhaust gas entering ihe com- 
bustion chamber is inert and is cooler 
than combustion temperature. Since the 
gas won't burn, she peak temperaiures 
of the gases in the combustion cham- 
bers are lowered. 

Although basic EGR systems from 
manufacturer lo manufacturer are sim- 
ilar, (here are differences in servicing 
procedures. Therefore, (he lo 1 1 owing is 
a discussion, manufacturer by manufac- 
turer. of EGR valves. 

Note: EGR systems are more com- 
piicaled lhan we imply in Ibis discussion, 
consisting ol a number ot pans in addi- 
lion to (he EGR valve. However, space 
limits our discussion lo Ihe valve, which 
is the most critical component, tf the 
EGR valve loses calibration, a number 



of engine problems can occur, notably 
stalling and poor acceleration. 

American Motors — The EGR valve in 
AM cars is serviced by removing it from 
the engine and scraping deposits from 
its base. Manually compress the valve's 
diaphragm to see If the pintle (poppet 
valve) operates smoolhly. if 11 doesn't, 
replace the valve. 

According to American Molars, Ihe 
EGR system should be serviced every 
time ihe car records another 30.000 miles. 

Chrysler Carp. — Chrysler suggests you 
service its EGR system every 15,00-0 
miles. Remove the EGR valve and inspect 
the pop pel valve ■ pintle) and sent for 
deposits 

Apply a liberal amount of manifold 
heat-control solvem to the poppet valve 
and seal area. Lei deposits soften. Apply 
vacuum using a vacuum pump lo the 
valve's vacuum nipple This opens ihe 
valve. Scrape deposits from the seal and 
poppet with a knife. 

Caufior?; Do nol spill solvent on the 
valve diaphragm. Solvent will damage 
the diaphragm. 

Ford — Clean Ford's EGR valve by in- 
serting a short length ol speedometer 
cable at the end of an electric drill Into 
the vafve's cavily and between the pop- 



pet and seat. Turn on the drill. Use a 
circular motion lo loosen deposits. 

Gaufr'on: Do not strike or pry the valve. 

General Motors To Inspect and clean 
GM'S EGR valve, proceed as follows: 

1, Remove the carburetor air cleaner 
and disconnect the EGR valve Irom the 
intake manifold, 

2, Depress the valve's diaphragm, hold 
il, plug the vacuum iubo and release the 
diaphragm. Tho pintle should nol close 
within 20 seconds. K it does, replace the 
EGR waive. 

3, If there are deposits around ihe 
pintle and seal, hold the waive in your 
hand and lap on tho end of tho pintfe 
wilh a plastic hammer. Shako deposits 
free. 

4, II there are deposits in outlet holes. 

scrape them out with a knife or screw- 
driver. 

5, Clean mounting surfaces of the 

valve and engine with a wire brush. 

Cdution: Do not use solvent. 

Ford and General Motors don't specify 
EGR valve maintenance in fheir mainte- 
nance schedules for late-model cars. The 
valve should be inspected when one of 
tho following problems associated with 
malfunctioning EGR systems suddenly 
occurs; ft';,- mf iVm m gntK. 1 TflC'P 
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■ Rough Idling and/or stalling, 

■ Engine roughness on light throttle 
acceleration. 

II Abnormally high fuel consumption. 

■ Stalling when the engine deceleralas. 

■ Detonation on throtlle application. 

Catalytic converter 

The catalytic convener converts hydro- 
carbon and car bon mono* I be exhausted 
by I he engine to water vapor and carbon 
dioxide. 

Important: Leaded gasoline must not 
be used in a car equipped with a cat- 
alytic converter. II will make the catalyst 
inelf ective in a short lime. Using leaded 
gasoline is against the law. 

Thera is no periodic maintenance lor 
a catalytic converter. The catalytic ele- 
ment or converter should be replaced 
wti$n the catalyst is no longer eh active. 
This occurs at about 50.000 miles. 

With catalytic converters used by 
Chrysler Corp, and Ford Motor Co., ihe 
an lira convener must be replaced. The 
job is similar to replacing a muffler. 

The catalyst in the converters of 
American Motors and General Motors cars 
can be replaced without replacing the 
chambers. A large drain plug Is removed 
from the converter and a vibrating etfect 
is applied to purge used-up catalyst pet- 
lets. Mew peliels are then injected Into 
the chamber. Expensive equipment La re- 
quired so you'll have lo sew your dealer. 

Tuning up an angina 

The iotlowing is a tune-up procedure 
for cars with electronic ignition. It should 
be done during ihe second 10,000 miles 
of a car's life, and every second 10,000 
miles Iherealier, 

Note: The exact mileage when a tune- 
up should be performed varies from 
manufacturer to manufacturer For 1970 
models, It Is around 20.000 miles, give 
or take a lew thousand miles. 

Tune-up Step 1: 

Test engine vacuum 

As an engine runs, a partial vacuum is 
created. A reading of 12 to 21 Inches Hg. 
(inches of mercury) on a vacuum gauge, 
depending on the engine, is normal. 
Manufacturer's specifications should be 
checked for the exact requirement, If the 
vacuum gauge reads other than the spec- 
ification, or il it shows an erratic pres- 
sure. a problem exists that should be 
corrected belore continuing. 

Procedure; 

1. Examine vacuum hoses to see that 
they are connected securely. Vacuum 
wltl leak il a hose is loose. A hissing 
sound as the engine runs tips you otf to 
a Loose hose. 

2. Warm up Ihe engine, 

3* Connect the vacuum gauge to an 
engine vacuum port. If necessary, re- 
move a vacuum hose from a vacuum 
porl, attach the gaugu to the port and 
plug the end of ihe hose. 



NEEDLE REACTION 


PROBLEM INDICATED 


PROCEDURE 


Steady bur below normal, 
and swings lo Q In. Hg. 
when Accelerator J« jabbed, 


Leaking piston ring*. 


Overhaul angina 


Steady bill below normal. 


Lale i-gnilion timing, sticky 
1hnOl1li Or leaking intake 
m4n 1 Td Id- carburetor geaket 


Track down and repair 
problem. 


Props Irtlermlllgnlly about 
4 In. Hg. «i Idle. 


Slicking valve! i). 


Inject penetrating oil into 
angina through carburetor 
sir horn. If the needle 
1 liuctualion should cease 
temporarily, recondition 
the valves. 


Drops InlanmllterUly to i 
vary low reading at idle. 


insufficient valve clears nee 
or burned vafvt- 


Adjust or repair, 


Float i slowly over s 4- or 
J4n. Hg- range. 


Carburetor IS Out of 
adjustment. 


Continue the tune-up. 
Problem should be reclined 
when the carburetor It 
adjusted. 


Floats over a wide rang*. 


Leaky head gasket. 


Replace. 


Floats over m range of about 
2 In. Hg. 


incorrect sparkplug gap, 


Continue the tune-up. 
Problem should be rectified 
when Ihe sparkplugs are 
serviced. 


Slowly drops as angina is 
rowed to 3000 rpm, 


Restricted exhaust system. 


Correct Ihe condilion. 



4. Run the engine at idle. Record (he 
gauge's reading. Jab Ihe accelerator ped- 
al and release it. Record the reading. 

The gauge needle at idle should record 
the manufacturers specified vacuum read- 
ing. Ii should hold steady. 

The gauge's needle when the accel- 
erator is jabbed and released should 
swing from about 5 Inches Hg. to about 
22 Inches Hg, 

if the needle roads in a manner other 
than i hat suggested above, it will indi- 
cate the malfunctions shown in the churl 
above. 

Tune-up Step 2*. 

Remove sparkplugs 

1, identity sparkplug cables to the cyl- 
inders they serve. Write numbers corre- 




REMOTE 

L.TARTEP 

SWITCH 



Remote starter switch connected as 
shown tats you c rank engine under hood. 



■spending to ihe number of each cylinder 
on strips of masking tape. Wrap a strip 
around Ihe respective cable. 

2, Loosen sparkplug i one turn. 

3, Remove Ihe eotl-lo -distributor cable 
so the engine doesn't start, 

4, Crank the engine two or three 
strokes to establish a compression leak 
around sparkplugs, which will blow away 
particles that broke loose and may lali 
into cylinders when plugs are removed. 
Particles can damage cylinder walls and 
pistons. 

5, Remove sparkplugs. Stick strips or 
numbered masking tape on them to coin- 
cide with ihe numbers of ihe tapes on the 
respective cables. Plug identification per- 
mits you to localise a cylinder problem 
revealed by examining plugs. 

6, Sparkplugs should be replaced. Be 
sure the new plugs are of Ihe Correct 
heat range for your engine. However, be- 
lore you discard old plugs, examine them 
to determine If a malfunction exists. 

Tune-up Step 3: 

Test compression 

Compression refers to the action by 
pistons of compressing the combustible 
fuel mixture Into a smaller volume inside 
the cylinders. Maximum power and fuel 
economy are obialned when maximum 
specified compression exists 

However, an engine will run efhcienlly 
on leas than maximum specified com- 
pression, It ceases to run efficiently when 
compression drops below a minimum 
standard, or when there is an appreciable 
difference in compression from one cyl- 
inder lo anolher. 

mm to pnge t$?) 
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and long wearing, Trackers have 
even run in brutal off-road races 
tike the tonumu> Baja 1000. 
"f hese are serious off* road Lives, 
brought lr i you by Goodyear de- 

vd< >pi nen t , Gi m id y\ ■ a r ei igtn ee ri n g , 
and Goodyear quality control. So 
l hat's what you get: quality, confi- 
dence, .guts, . , in Tracker A-T 
tires. When you go off- 
road, go carefully; 
go confidently... 
with Goodyear, 



ALL-TERRAIN PERFORMANCE 



Using Tracker A ■ 7 tires we set 
out to find pari of the old Chisholm 
Trail. The trip covered everything 
from paved highway to rutted de- 
sert trails. And Tracker A -7 s did it 
all. Tracker s aggressive tread ran 
smoothly and quietly over the 
pavement, yet they vs - ere tough 
enough to dig in and keep us roll- 
ing over potholes, boulders and 
pulling through powder- soft sand, 
[.ike the drovers ninety years ago. 
Tracker A-T tires helped us keep 
moving. 



THE arr-ROAO EXPERTS 

L - :T—“~ -gi - 



LONGHORNS TO ABILENE 



in [lie late l84bEJs Texas cattlemen 
needed a quick, safe way to move 
beef to market. So, they followed 
a trail blazed by old Jesse Chis- 
holm, h started in the blistering 
heat of the Texas heartland, ran 
through Oklahoma and finally in 
the railhead at Abilene, Kansas. 
Ov ■er a million head of longhorn 
carved this trail into American his- 
And pan of it is still here 



Goodyear s vast off- road experi- 
ence literally covers the globe . 
And that experience helps build 
plenty of quality into Tracker A T 
1 1 reS . They Ye built with G t n >d - 
year's triple - tempered 
poly ester cord body. 

The rubber com- 
pound is tough 



ROUNDUP ON THE CHISHOLM TRAIL 
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Tune-up Step 4: 

Service the distributor 

First install new sparkplugs, (Refer to 
the January '78 PM for recommendations 



the sparkplug port(s) and take another 
reading. 

ff compression rises, Ihe engine prob- 
ably needs new piston rings, if there is 
no appreciable Increase in compression, 
the fault probably lies with valves. If the 
first reading you took showed low com- 
pression of two adjacent cylinders, and 
injection of oil causes compression to 
rise, the head gasket may be damaged, 

As your engine gets older, IE may show 
compression readings that are higher than 
specification. You may also have starting 
problems when the engine is warm, This 
starting problem is characterized by a 
slow whirring, reminiscent of a weak bat' 
tery or high alerter-circuit resistance. 

Carbon has built up in Ihe cylinders, 
fief Ore removing the head to physically 
purge carbon, try one of the combustion, 
chamber cleaners on ihe market. You 
might get lucky and save a big job. 



BREAKER CA 



/ 

WIRE 

COIL 



on Ihe correct way to Install plugs,} 

The modern electronic ignition distrib- 
utor Is easy to lake care of. Only the 
distributor cap end rotor require servic- 
ing, You no longer have to luss with die- 
tribe! or points. 

Procedure: 

1, Remove a sparkplug wire from e 
distributor cap tower by grasping and 
pulling on the boot. 

2, Identify the wire and lower, so the 
wire can be reconnected properly. 

3, Inspect the lower for erosion. If the 
tower is eroded, remove ell wires and 
replace the cep. 

4, Insert a distributer-tap cleaning tool 

and clean out Ihe tower, 

5, Follow the same procedure for the 
other lowers. 



WIRES TO 
CONTROL UNIT 



RICK-UR COIL 



PERMANENT 

MAGNET 



ADVANCE 



Conventional distributor it exploded at 
faff fo show components. Breaker pom is 
ere on arm activated by cam. In breaker- 
ivss electronic system nfuclor and corf 
replace breaker points as shown above. 



ADVANCE 



2 , Crank the engine until ihe hignesi 

reading you can get Is shown on the 
compression gauge. 

3, Record the reading. 

Follow this procedure to obi am com- 
pression readings for each cylinder. 



Interpretation: 

Find out manufacturer 'a specification a 
lor the engine s minimum allowable com- 
pression and allowable cylinder varla- 
(ion, Generally, an overall average com- 
pression of 100 p.a.l. i pounds per square 
Inch) or less is unacceptable, American 
Molors, Chrysler Corp, and General Mo- 
lora permit an SO-percenl variation be- 



T unmg up an engine having low or 
uneven compression wastes time and 
money. Tune-up may hide poor compres- 
sion for □ while, bul it won'l cure it, and 
the problems poor compression causes 
will return. They Include poor starling 
and running performance, and less than 
maximum luel combustion. 



Procedure 



1, I mart the compression gauge into 
ihe flrsl sparkplug port. 

important; To get a good, light seal be- 
tween the guage and sparkplug port, 
make sure Ihe gauge is seated securely. 



distributor car 



HIGH-TENSION 

TERMINAL 



Iwsen Ihe lowest and highest- reading 
cylinders. Ford allow* 75 percent. 

To pinpoint the reason for low or un- 
even compression, Inject SAE 30 engine 
oil into the airected cyUnder(s) through 



6. Remove Ihe distributor cap, which 
is held either by screw-head latches or 
clip -fasteners. 

Caution: Handle ell distributor caps 
with respect, bui especially one from a 




high energy ignition (HEl) system dis- 
tributor is used on current GM cars. 



GM Car having high energy ignition, This 
Cap Contains the coil. Carelessness may 
lead to damage that will necessitate re- 
placing this expensive component, 

7, Wipe the cap dean inside and out. 

8, Examine the cap inside and out for 
wide, obvious cracks and for carbon 
tracks that indicate hairline cracks. Re- 
place a cracked cap. 

9, Use compressed air to blow out the 
inside of the cap. Inspect terminals. If 
terminals are badly burned* replace the 
cap, If terminals are a little burned 
(slightly black), polish them with fine 
emery cloth. 

10, II you have to replace a distributer 

cap, lay (he now and old caps side by 
side so ihe significant features of each 
are aligned. Connect the cables lo the 
new cap. They must go Into the correcl 
lowers. 

In sari each cable's terminal Ihmiy into 
lie lower as you squeeze the cable's bool 
to allow air to expel itself. IT the terminal 
is not seated all the way, electricity will 
have to jump a gap between the cable's 
terminal and the terminal in Ihe tower 
This arcing will cause "terminal" ter- 
minal damage. 

11, Remove Ihe rotor* One type is 
pulled from the distributor shaft. Another 
type is held by screws that have to bo 
removed. 

12, Examine Ihe rotor lor crack*, car- 
bon tracks, and a Corroded or partly 
missing terminal, noplace a damaged 
rotor, 

13, Examine the coil. Look for an erod- 
ed tower and housing cracks. Replace a 
damaged coll. Clean out ihe coll Euwef 
with the distributor tool, 

Tune-tip Step 5; 

Check sparkplug cables 

1. Disconnect a cable at a sparkplug 

by pulling and twisting the boot, 

2. Point the end of the cable Into Ihe 
air — not toward (he engine. 

3. Connect one end of * jumper wire 

to a clean ground on the engine, Connect 
the other end to the shank o! a screw- 
driver (hat has an insulated handle, 

(Pt r -!*{(* tuttl 1 
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W« know how to make spray paint outdoor-tough. 

We ought to: weW been a lending maker of 

automotive paints — the toughest paints of all— 

for years. Wfe also know how to make 

spray paint outdoor-safe, with no harmful 

fluorocarbons that may damage the 

environment Protect anything you ever 

Leave outside with the spray paint that's 

out door- safe, outdoor-tough* 'H* V, 




Honest American value. That’s what you’re really looking for 
Top quality parts. Down-to-earth price. Easy installation. .And that's just 
what you get with Standardize! ignition products. 

Quality we hack up with a performance certification right on the package 
s foi 



And a price that speaks tor itself 

But you get more. You know how regular tune-ups 
save gas. Not to mention wear and tear on your car’s engine. 

Add to that the savings you get with Standardizd, plus 
our long-lasting quality, and you get peace of mind— lots ot it. 

Standardizd. We make tune-up kits, distributor caps, 
spark plug wires, coils, voltage regulators, and electronic 
ignition components- 

Were everything you yfaffrfg/rf/ltf 

Certified Performance 

A pn.nJutt ol the Weill Ml y Corp * fWid d-u Lac Wl 3 5 






need to fix it right. 






iuuiuiJill 
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INTAKE 



CHAMBER 



Carb ah'dcancr Uttar replacement is easiest job on j fOur car: Unscrew w rtf pout, 
remove cover. replace fitter . Whan replacing cover don't overt/ghfen w'mgnut* 



4, Star! (tie engine and let It idle. 

5, Hold the tip ol the screwdriver a 

fraction of an inch from the cable, and 
move the screwdriver up and down the 
cable, probing every inch, including the 
sparkplug boot. If a spaFk jumps I ho gap 
between the cable and the screwdriver, 
replace the cable. 

Wole: A set of ignition cables for an 
engine with conventional ignition cosfs 
about so lo £10. If several cables are 
weak, you may want to replace all, al- 
though you don’t have lo. Cables for 
electronic ignition are very expensive. 

One cable costs almost what nine cost 
In a car with conventional ignition. You 
can replace only the bad cable, 

$ Tesl the dialribulor-to-corl cable. 
However, it can't be disconnected since 
the engine will slop running. Leave one 
of (he sparkplug cables disconnected as 
you probe I he dl&tribuloMO-colf cable 




Carb and choke cleaner is used on the 
choke pfefa to keep it working smoothly. 



with your screwdriver. The disconnected 
cable establishes a resistance that lets 
current leak Ihrough any cracks in the 
dlsiributoMo-coil cable. 

Tune-up Step 6: 

Service the carburetor air cleaner 

Generally, the mane lecturers recom- 
mend that you clean the carbureter air 
cleaner element at 15.000 miles and re- 
place it at 30,000 miles, This assumes 
that the element isn't excessively dirly 
at 15,000 miles. If it Is, It should be re- 
placed. 



A dirt-clogged air cleaner element can 
reduce the flow of air to Ihe carburetor, 
forcing the engine to run on a fuel mix- 
ture that is richer than necessary. An 
increase in fuel consumption can bo ex- 
pected. 

Most U,S, models use a paper air 
cleaner element. Take out the element 
and bold g droplight inside it. Examine 
the element for deformed fins and a 
heavy concentration of dirt. Install a new 
ohe 11 needed, if the old element can be 
kept in service, lap Ihe element's flat side 
on a hard surface to remove loose dust. 
Turn Ihe element and do the same thing 
to its other flat side and replace. 

Tune-up Step 7 : 

Pre-instrument service 

Some cleaning and iubricalion in the 
carburetor- manifold area may be called 
for, as follows: 

■ See II the manifold heat-control valve 
moves freely by acllvatlng the counter- 
weight you will lind under the exhaust 
manifold if the car is equipped with this 
valve. If the valve sticks, tap If with a 
plastic-headed hammer. 

Apply manifold heal-control valve lu- 
bricant or graphlle to the valve shaft. 

Caution-. The engine should be cold 
when you service the manifold heat- 
control valve to avoid burning your hand 
on the hot manifold. 

■ Remove the air cleaner housing {or 
leave It off following Tune-up Step 6i. 
Using an old toothbrush and carburetor 
cleaner, scrub carburetor linkage clean 
Activate Ihe linkage to see I hat it moves 
freely, 

Important'. Plastic covers over the ends 
of some carburetor linkages can work 
loose and catch. This may Interfere with 
the linkage's movement. Worse yet, the 
covers may caust Iho throttle lo stick. 
Check this out, 

■ Open the choke plate and scrub down 
the inside of the carburetor barrel (s). 

Important ; Use a carburetor cleaner 
thai Is compatible wlih catalytic convert- 
ers, Some aren't and may damage Ihe 
converter If the cleaner gets Into the en- 
gine and is burned. The label should 



specify that it can be used in cars hav- 
Jng catalytic conveners. 

■ Do not lubricate carburetor linkage. 
Leave If dry after you apply cleaner and 
wipe It off. 

Apply choke {carburetor) cleaner lo 
the choke plate. 

If you have had a problem starring the 
engine, the choke may need adjusting, 
Turn to Section & where choke overhaul 
and adjustment are discussed. 



Tune-up Step 0: 

Adjustments 

To tomplete this super tune-up, adjusi 
the carburetor and Ignition timing. Pro- 
cedures were explained In Section 1, 



Inspecting brakes 



To be safe, Inspect brakes between 
10,000 and 20,000 miles and then be- 
tween 20,000 and 30,000 miles. Ordi* 
narily, brakes should not require Over- 
hauling until 30,000 miles or beyond, but 
a brake inspection is a necessary safe- 
guard. 
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Disc-brake pad thickness is easy fa check 
after you remove whaet from hub. 

For one thing, an inspection will reveal 
a doled that may have developed. For 
another, an Inspection can help forestall 
a major expense. 

Brake linings that wear down to bars 
metal score brake discs or drums, which 
makes brake overhaul an expensive prop- 
os ll Ion. Brake inspection allows you to 
determine If lining wear has reached this 
critical point, 

A brake inspection! involves Iwo tests. 
One test checks Ihe hydraulic system. 
The second tesl Is visually Inspecting 
brake linings. 

Testing the hydraulic system 

if the car has power brakes, lot iho 
engine Idle, If Ihe car doesn't have power 
brakes, leave the engine off: 

Apply pressure to the brake pedal Tor 

{Phase turn tc page 
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Perfect? 

This Slant Locking Gas Cap looks perfect, doesn't IU Welt 
perfect as it appears, it will never leave the Stant manufacturing 
piani. Somewhere it has a flaw. Probably just a slight one. So 
slight, it might pass inspection elsewhere. Hut not at Slant, Not 
with the strict quality control standards we enforce. We have a 
reputation to uphold ... Ihe reputation lor appearance and top 
quality that makes Stant the world's largest manufacturer of auto- 
motive caps for OEM and Aftermarket, You can be assured, 
if it s a Stant cap it's the finest cap available on the market. 
Write for Slant Cooling System Maintenance Manual today. 

STANT MANUFACTURING CO., INC, •1^"™“ 
Connersville, Indiana 471T1 ST BHT 
A Pumlator Products Company 




Inspecting brake linings 

Remove one of the front wheels. We 
will assume front wheels are equipped 1 
wiih disc drakes. 

Loosen end remove the guide pins 
holding the pads, and slide one pad Irom 
Ide caliper, Measure lining thickness with * 
a gauge al several locations along the 
pad. If thickness at any location Is less 
than 3/ifi Inch, replace linings. 

Reinstall pad and check ihe other one. 
Important ; If you have to replace pads 
In one wheel, replace pads In both wheels 1 
on the same aula To maintain equal brak- 
ing action, * 

Remove one ol the rear wheels, We will 
assume rear wheels are equipped wllh 
drum brakes. Measure Ihe Ihlekness of 
boih brake linings with a gauge at sev- 
eral' locations along the shoe. If thick* 
ness at any local I on is less than 3/16 
Inch, replace linings. 

Import ant If you have Iq replace 11 n- ” 
ings In one wheel, replace linings in both 
wheels on (he seme aide lo maintain 
equal braking acllon. 




WHEEL CYLINDER 



RETURN 

SPRING 



RETURN 

SPRING 



Check drum brakes, stiff used on rear 
wheels at most cars, tar lining wear. 

about 15 seconds, II The psdal fails away, i 
you probably have a leak In the hydraulic 
system. 

If the pedal feels springy rather than J 
firm, air Is probably [rapped In the hy- 
draulic system, This should be purged 
(bled), Check the fluid level In the rr as- 
ter cylinder to see if fluid has been lost. , 

if the brake pedal Is firm and steady, 
but low (“low" is defined as below Ihe 
level of the accelerator pedal), adjust 
brakes by moving (he car forward and | 
then in reverse— about 200 feet in each 
direction, Bring the car to a lull stop 
each time. 

Brake pedal height should become 
adequate after a number of cycles. If it 
doesn't, self-adjusting mechanisms re- 
quire service, 1 
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20 TO 30,000 miLES 






dolescent miles 




Aep/acemenf shocks should toe fie si you con afford ft you plan to heap car a long time. 



D uring The 10,000- mile period from 
20,000 tg 30,000, some of the special- 
ized equipment you Vo purchased for 
your dream garage will be pressed (no 
service for the first time — specifically, 
air conditioning servicing equipment. 

In addition to inspeellng and, if neces- 
sary, repairing the airconditioner, other 
tasks you should do ai this tine are; 

* The automalic transmission — draining 
changing the filler; adjusting bands, if 
called for: filling with new Ituid. 

■ Shock absorbers — Inspecting and re- 
placing weak components. 

V Steering linkage — testing for linkage 
wear and replacing worn parts. 

II Wheel alignment — checking alignment 
and realigning those {settings) thai are 
out of adjustment, 

■ Wheal bearings— -Inspecting bearings: 
installing new bearings, it necessary 
lubricating, 

Airconditioning system: 

Tools you will need 

The tools needed lo service a ca^'s 
aircqnditlpning system effectively are: 

■ An accurate thermometer tor obtain- 
ing tempera! u re readings al curie! ducts. 
The gauge-type thermometer sold in 
photo supply stores is one of the more 
accurate ones you can buy, 

■ Refrigerant leak detector. The type 
most widely used by professional shops 
is a propane torch detector, which 
consists of a propane canister outfitted 
with a lube and open nozzle assembly. 

■ Airconditioning manifold gauge sot. 
which Is necessary for discharging arid 
recharging the system. 

■ Vacuum pump lo clean, moisture and 
air from the system before it's recharged. 
V A supply of refrigerant, available in 
15-ounce and larger sizes. We suggest 
you use the more convenient smalt cans. 

Airconditioning system: 

Checking coolness 

Note: The procedure outlined here is 
designed for quick and easy diagnosis 
and repair of the most common aircondi- 
tioning problem: failure to cool. If exten- 
sive repairs are needed, such as rebuild- 
ing the compressor, consult the oar's 
service manual or one devoted exclu- 
sively to the automotive airconditioning 
system, Aircond I Honing service manuals 
are sold by anlo parts end accessories 
dealers. 

A number ol conditions Inside a car 
will affect "coolness/ 1 The number of 
passengers, for example, may make It 
seem warm although the alrcondltlonar 



is working efficiently. And a vehicle's In- 
terior will Teel warmer in the afternoon 
than in the morning. 

An alrcondltionar that is working at 
peak efficiency cannot be made to work 
any more efficiently, 

1. To test an aircondihoner'a output, 
star! the car's engine, set controls for 
maxi mum coding and turn on the unit. 
See that windows and doors are closed. 

2. Insert a thermometer in an outlet 
and allow the reading lo reach the 
lowest temperature it can. Maximum 
allowable low temperature Is generally 



about 45'-’ F, If (he thermometer reads 
appreciably higher |han this, the alrcon- 
dltioner probably requires recharging, 

3. Take * reading at each outlet. If 
one reading shows a temperature higher 
than the others, it indicates the particular 
duct is blocked, or has a hole drawing 
warm air Inlo the cod air flow, 

Afrconcfttfoning system: 

Preliminary service procedures 

Before recharging an airconditioning 
system that isn’t providing maximum 

fjpfe-3.se torn to pane 
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cooling, (hers are certain enter nal In- 
spections. you should make: 

■ Examine the drive bell that runs the 
compressor. The compressor is a pump 
that circulates refrigerant. It the bell is 
broken, loose or glazed, the compressor 
won't work at top efficiency, Neither win 
the airconditioner. 

■ Set controls tor maximum cooling 
(consult the car owner's manual) and 
turn on the unit Look at the center of the 
pulley section of the compressor. This is 
a clutch that couples together parts o( 
the compressor when the compressor is 



Foreign material (leaves. Insects and 
so on | blocking the condenser causes a 
reduction in Coding, Use a soft-brislle 
brush and compressed air to clean the 
condenser, 

■ Check the receiver-dryer unit. This 
cylindrical component filters moisture 
Irom liquefied refrigerant as it flows from 
the condenser to the evaporator, if also 
“stores" refrigerant until called for by 
the evaporator. 

The receiver-dryer can become clogged, 
which will impede the Mow of lique- 
fied refrigerant to the evaporator where 
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AfrcondJrloflfri# system In your cer 
goes to work when the compressor is 
turned on, A V-belf from your engine's 
crankshaft pulley drives compressor. 
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Recharging aircOndltiOflcf c on be done 
with small refrigerant cans. Use goggles. 



called on to circulate refrigerant, This 
clutch should be rotating. 

if it Isn’t, look for fusee in the wiring 
circuit to the compressor. Replace luaes 
and teat again, if Ihe clutch still fails, the 
compressor requires an overhaul. 

■ See that Ihe condenser Is not 
docked. The condenser receives vapor- 
ized (heal -laden) re'rigerani from the 
compressor and converts II to liquid 
form. Thus, the condenser has to he 
exposed to cooling air and will be found 
at Ihe front of the car adjacent to Ihe 
radiator 



If is needed to cool the car's Interior, In 
the case of a factory-lost ailed unit, the 
evaporator is placed in the firewall, so it 
faces the Inside ol the ear. Some after- 
market ai re end iti oners have the evapo- 
rator under the dash Inside Ihe car, 

To check the receiver-dryer^ allow 
the airconditioner to run at maximum 
cooling for several minutes. Feel the 
enflre cylinder with your hand. If there is 
a variance in temperature between the 
top and bottom parts of the cy linger, 
replace the receiver-dryer, 

■ If the temperature test has proven that 
the airconditioning system is operating 
efficiently, but the atmosphere inside the 
vehicle is warmer than you think ll 
should be, inspect the ex lari or of the car 
for air leaks. Warm air coming Into the 
vehicle through windows that don t close 
fully, and through openings in the engine 
firewall and Hoot pan, will reduce eircon- 
d. boner elfectiveness. 

Replace damaged window regulators. 
Readjust or replace window weather- 
stripping. Seal holes with auto body 
sealer, 

Aitcontfltlonmg system; 

Discharging and recharging 

Light the refrigerant-leak detector and 
adjust the valve lor a small flame. Check 



(or a leak by passing the hose slowly 
along the undersides of the system's 
hoses and fittings. Refrigerant is heavier 
than air and will drop if it's leaking, so 
keep (he hose low, 

If the refrigerant is leaking, Ihe color 
of the leak detector's flame will change 
to green or blue-green. Tighten connec- 
tions If the teak is at a connector. 

Cauffon.' Fumes given off by a leak 
detector may be toxic. Don't inhale them. 
Wear a respirator. 

You will have to discharge Ihe system 
If a connector or hose, receiver-dryer, 
expansion valve or any major omponenl 
has to be removed. The expansion valve 
is a regu fating device which controls the 
amount of refrigerant that goes to the 
evaporator. 

If isn't necessary to discharge a 
system if refrigerant needs replenishing. 
However, our discussion assumes that 
you have lo do the full job. 

Ideally, you should consult an aircon- 
ditlonlng service manual that outlines the 
procedure lor discharging the particular 
system in your car. This manual should 
locate your low-pressure and high-pres- 
sure servicing valves. 

You shouldn't have any problem re- 
moving a faulty component. Efs generally 
a matter of unbolting fasteners. 

The more critical parts of ihe job are 
discharging, vacuuming and recharging 
the unit. Here are several points lo 
remember: 

■ The main tool you need is the mani- 
fold gauge set. This consists ol an inlet 
suction side, which is attached to the 
system's low-pressure service valve, and 
an outfei side, which is attached to the 
high-pressure service valve, 

The low-pressure service valve is posi- 
tioned on the line between the evapo- 
rator and compressor; the high-pressure 
service valve is between Ihe condenser 
(actually the receiver-dryer) and evapo- 
rator, 

■ Notice that the manifold gauge set 
possesses an exhausl line. Pay it out so 
Its end is as far from the car as possible. 
If you are doing this job inside the 
garage, the line should extend outside. 
Don’t evacuate Ihe system in a closed 
garage. 

As the system Is being discharged, don 'I 
go near (or let anyone else near) the 
output and of the exhaust line. Refrigerant 
can cause blindness. Wear goggles. 

■ The system Is discharged by opening 
one valve and then the other valve of the 
man I fold -gauge set. Open valves slowly. 
A rush of refrigerant leaving the system 
could draw oil (rom the compressor. The 
system is discharged when needles of 
both gauges of ihe manifold-gauge set 
point to zero. 

■ After replacing the damaged part, 
vacuum the system lo remove m pi si Lire 
and air which will harm refrigerant. Close 
valves of the manifold-gauge sat, con- 

(Please him to page 



MAY I97B 



189 



secnan(~V 

inn am iiiiiiiJ d 



nect tho sei's exhaust Jine to the vacuum 
pump, open both valves and start the 
pump, 

Vacuuming should be thorough. 11 
takes at least 30 minutes for com plats 
vacuuming to take place. You can tell 
when enough lime is taken by looking at 
the gauge serving the Inlet suction side 
of the man IS old-gauge set. When the 
needle drops below zero, an almost 
perfect vacuum exists. Recharge the 
syslem. 

■ Place a can of refrigerant In a tub of 
water which has been healed to 1S5® F. 
This convert? refrigerant inlo a vapor. 

Connect the valve on Ihe can of refrig- 
erant to ihe charging hose of Ihe mani- 
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Automatic Iransmrssiorr work includes sd- 
lusting bands; rear band is shown here. 

fdd-gauge set (see that the valves are 
closed). Start Ihe car's engine and turn 
on the ai re conditioner, Open the Inlet 
suction valve only. 

The system Is properly recharged 
whan the gauge serving the inlet suction 
side of Ihe manifold gauge sot reads to a 
specified pressure reading. The specified 
reading is usually embossed on a nomen- 
clalure plate that Is attached ic the 
compressor. When the specified pres- 
sure is obtained, add an additional 8 
ounces ( Vi? pound) ol re'rigerani. 

Automatic fro n Emission: 

Preliminary discussion 

Require men is for servicing automatic 
Iran smi salons vary from manufacturer to 
manufacturer, and in some cases from 
model to model ol the same manufac- 
turer. Some models don't call for servic- 
ing, while others require servicing be- 
fore, at or after 25,000 miles. Follow the 
ma nuf actu rer 's t ecomme ndati on s . 

Generally, one automatic transmission 
is serviced much the same as any other 
automatic, with the exception of adju sling 
transmission bands. With some I ran? mis- 
signs, several bands (front. kLckdown 
and rear, tor example) are adjusted. With 
other transmissions, only one band re- 
quires adjustment. With still other trans- 
missions, no band adjustment is made. 



Consult the service manual to see 
what has to be done and to obtain band 
adjustment specifications. The specifica- 
tions are given in inch-pounds or foot- 
pounds, so you need a torque wrench. 

Automatic transmission; 

Servicing procedure 

Note; Some cars have fluid drain plugs 
on ihe transmission, Pface a receptacle 
under ihe plug to catch fluid when the 
plug Is removed. With other transmis- 
sions. the pan must be loose so fluid wilt 
drain, ft is practically impossible to keep 
fluid off the floor even though you place 
a large receptacle under the pan. There- 
fore. you might drain fluid outside the 
garage, then hose down the driveway, 

1. Remove the drain plug and lot fluid 
drain. If the transmission pan doesn't 
have a drain plug, remove bolls Irom the 
pan, except two I hat are opposite one 
another. Loosen these. 

2. Insert a putty knife between the pan 
and the case, and pry the pan loose. Be 
ready to hop out of the way„ so you 
aren't splattered with fluld- 

3. After fluid drains, remove Ihe trans- 
mission pan. It Is customary to examine 
Ihe interior of the pan and the drained 
fluid for particles, which would indicate 
that some part of the 1 rang mission is fall- 
ing. 

4. Scrape tha old gasket from the pan 
and/or I ran amission case. Surfaces 
should be free of gasket material and 
d i rt. 

5* H possible, drain fluid from tha 
converter. Remove Ihe converter cover. 
Some conveners have one drain plug, 
while others have two. You may need 
someone to crank the engine (disconnect 
ihe col Mo-distrlbutor cable] to get the 
drain plugfs) Inlo position. Don't forget 
to put back the converter cover after you 
reinsert the drain plugfs). 

e. Adjust Ihe front and/or rear bands, 
in many cars, the front band adjustment 
is made by attaching the torque wrench 
to an adjustment filling on the outside of 
the transmission case and tightening 
until the specified reading is recorded by 
the torque wrench. The rear band adjust- 
ment is made by attaching the torque 
wrench to an adjusting fitting which is 
usually inside the transmission case. 

7. Clean the transmission pan in kero- 
sene. Let the pan dry be'ore introducing 
new fluid. 

fl. Remove the transmission fluid filter, 

which you will see when you remove the 
pan. Replace ft with a new one. 

9. Install the transmission pan. Use a 
new gasket. Make sure Ihe gasket isn't 
torn or wrinkled as you tighten the trans- 
mission pan bolls. 

ID. Lower the cor, open the hood and 
remove the automatic transmission fluid 
dipstick. Insort a clean tunnel In The 
dipstick lube and add transmission Held, 

Use the fluid called for by |he car's 
manufacturer, which Is ell her Dexron II 



(or Dexron) or Type E. Do nol use 
Dexron as a substitute lor Type F, or vice 
versa. It won't be compatible with your 
transmission, and damage can result. 

Add enough fluid to bring the fluid 
level on tha dipstick between the ADD and 
FULL marks, 

Caution: Be careful that you don't 
introduce dirt into the transmission with 
the fluid. Dirt means damage. 

Examine the pan for teaks caused by 
bolts that haven't been tightened enough, 
or by a gasket that was damaged as it was 
being Installed, 

Whan everything Is in order, check the 
fluid level (see Section 1 for instruc- 
tions). The fluid level should be between 
the ADD and FULL marks. 

Caution: Do not overfill the transmis- 
sion. Excessive fluid causes erratic func- 
tioning (slipping). 

Shock absorbers: 

Facts about failure 

A shock absorber's job Is to damp the 
osc I Hal Ions ol the car's springs, which 
do the actual job of absorbing road 
shock. A car with bad shocks bounces 
up and down abnormally, especially after 
It goes over a bump. 

Although manufacturers of shock ab- 
sorbers contend that shocks usually fail 
between 20,000 and 30.000 miles, shocks 
can fail before or after that, 

A driver who is supercritical may be 
able lo lull "by feel" if he has a shock 
problem. He may be eware of that 
unusual bobbing, a slight shimmy in the 
Steering wheel when Ihe car hits a bump. 




- SLEEVES 

Toe-in adjustment refers to amount front 
wheels ere angled 1 toward one another. 



or a bit of sway when the car turns a 
cornet. 

Generally, though., a driver can't tell 
when shocks have gone bad since failure 
is gradual, and the driver Is accustomed 
to tha way the car is handling. Stability 
seems no different than it was Ihe day. 
month or year before. 

Every abnormal condition that bad 
shocks create Can also be Caused by a 
number of other conditions, such as 
worn steering linkage, loose wheel bear- 
ings, low or uneven tire pressure, or 
lauhy front- wheel alignment. What it 
comas down to, therefore, Is lhat tho 
(Pfsiist? turn fe pCTyc TM/ 
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No one wants to be left out m 
the open because a hose blew 
ora belt failed unexpected) 
Check them twice a year, 
replace worn ones with 
Alert belts and hoses, 
and carry 
emergency 

available at leading mass mer- 
chandisers, discount chain, drug 
and home center stores. 

Send $ 1 .50 for our fully illus- 
trated Aert Cooling System 
Manual that shows you how to 
inspect and 



replace worn belts and 
hoses in your car. We'll 
include a list of stores which 
carry Aert products. 

Or you can send a label from 
any Aert product alongwith75<F 
and well rush your cooling system 
manual to you. 

_ Enclosed is $ 1 .50 (or $.75 and 
label from any Aert product.) 
Please rush Aert Cooling System 
Manual to me. 



A'h.Trf 






Wntvf :>, r Bnx 







hhii'e 



Send check or money order to: 
Aert Automotive Products, Inc. 
Box 5887, Denver, CO 

80217 
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FBI out this 



page before you 

blowup. 
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RAM MTROMKXS A NEW 
AM FIVER THAT GIVES YOU 50% 
EXTRA UFL AT NO EXTRA COSI 




ORDINARY AIR HITERS. WUI MORI Witt 



Some years ago t the Anrty 
asked us to design a new kind of 
air filter for helicopters: 
one that could protect their 
expensive engines against the 
huge clouds of dust that hr 1 
kicked up when they land 
We tried adapting 
conventional single paper filters, 
like the ones used on today's cars. 

And we failed, because they 
just couldn’t hold enough dirt 
Then we experimented 
with other materials. Some could 
hold more dirt, but they weren't 
as efficient as paper filters, 
Finally, we nit upon the 
answer. 

TWO FILTERS 

Why not combine both 
kinds of filter? 

We made an outer filter of a 
material with an enormous 
dill -holding capacity, Inside, we 
put a conventional paper filter. 

The new Fram filter was 
tested on Amy helicopter and 
it passed with flying colors. 



NOW AVAILABLE FOR CARS 

Now, after veais of 
continuous development, we've 
found a way to put the same 
design in passenger cars. We've 
tested it over thousands of miles* 
and the results have been 
spectacular. The new Fram 
Extra Life will hold 50% more 
diil and lasts 50% longer than 
our regular filter. 

And the new' Fram is even 
more efficient than our regular 
fitter. 1 n other words, it can keep 
more dirt out of your engine. 

THERE'S ONE FOR YDUR CAR 
If you’re about to change 
your air filter, why not switch to 
the new Fram Extra Life? We 
have an exact replacement for 
every popular car (and most of 
the less popular ones). 

You get extra life. 

And extra protection. 

At no extra cast. 




Fn$m and Ajiu- w BtHm Compan-®, 

Fram Corporation Providence. Rhode Issand 02916 




FRAM EXTRA LIFE 

AIR FILTER 



“Tesled against our conventional a r lillers in accordance with SAE procedures Results may vary according to 
car's condition, (liter change interval and where and how you drive 
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fiuch as 
a down- 
. wifi flrrill 
jPai upswing 
ojb' the body 
'■/^'^hock In that 
> check each 
each corner. 
Indication of 
condition is to drive the 
— t nf mph. Apply the brake Fightly, If 
Ihe front dips while the rear rises, front 
shocks are weak. Normally, front shocks 
fair before rear shocks. 



tip v 

5 3 o ™ s 



TRUE vertical 



POSITIVE CAMBER 



CENTER 

UNEOF 

WHEEL 




Positive camber is amount front w heels 
are angled out from the vertical position, 

A final test is to get under the car to 
examine the shocks. If hydraulic fluid is 
leaking, the shock Is bad. 

Grasp each shock and try shaking it. If 
it wobbles, lighten the mounting and 
shake again. If movement Is still present, 
replace the shock. 

Shock absorbers: 

Which to use when 

There are several d iff a rent types of 
shock absorbers. This section outlines 
what they are. We use generic terms. 
Vour auto parts and accessories dealer 
can help you match our term to the 
manufacturer's trade term, The following 
explanations also suggest Which shock 
to use for different conditions: 

• Standard shoe ks^unl ess you specify 
"heavy-duty" suspension when you order 
a new car, standard shock absorbers are 
usually tha ones you get. They are 
designed to provide the softest ride and 
are suitable for driving on smooth roads 
with the car carrying less than a full load 
most of the time. 

■ Heavy-duty shocks — The body of a 
heavy-duty shock absorber has a larger 
diameter than I he body ol a standard 




shock (normally IV* inch versus 1 inch, 
respectively). Heavy-duty shocks provide 
a firmer ride and will support a car that 
is used to carry a full load of passengers 
and/or cargo moat of the time, 

Another difference between heavy-duty 
and standard shocks is the warranty. 
Heavy-duty shocks of major manufac- 
turers are generally guaranteed against 
delects in material and workmanship for 
the time you own the car. Standard 
shocks aren't This means that if a heavy- 
duty shock goes bad, it's replaced free. 
1 Overload shocks— This is a heavy- 
duty shock absorber encased by a coll 
spring. This auxiliary spring helps the 
car's regular springs support heavy 
loads. They as&lsl in preventing vehicle 
sag caused by excessive weight. 

Cars that haul trailers benefit Irom 
overload shocks. So do station wagons 
that carry a full load. 

However, putting overload shocks on a 
vehicle that doesn't need them is of no 
advantage. They are more expensive 
than standard and heavy-duty shocks, 
and they give a harsher ride, They also 
cause the vehicle to sit higher than do 
heavy-duty or standard units. 

■ Air shocks—^AIr shocks are heavy- 
duty units that have air chambers, allow- 
ing you to add and bleed air as you da 
with tires. You add air for more support, 
bleed air when you want less. 

Alr is added, bled and checked by 
means of an ordinary ti re-type air valve. 
The valve is positioned in the rear since 
air shocks are used only in tha rear. Tha 
valve may extend through the bumper Or 
trunk floor. An air line runs from the valve 
to the shocks. 

Air shocks are designed for cars that 
haul very heavy loads, parficulariy trail- 
ers. Replacing air shocks is done as 
described below, except that the air must 
first be purged and the air line discon- 
nected. 

The so-called automatic load Jeveler is 
an air shock system (hat is automatically 
filled or emptied according to load. The 
car Is equipped with an air compressor 
and a sensor-type system. The automatic 
load-leveler system la available in some 
new models only, It is not a system that 

CENTERLINE 




Caster is amount center fine of spindle 
support fs ang fed back from vertical. Com- 
pare to the front fork of a bicycle. 



is added to a car as an aftermarket piece 
of equipment. 

Shock absorbers: 

How to replace thorn 

Front and rear shock absorbers are 
held at the top and bottom by fasteners 
which you have to remove before taking 
off the shock. This poses several ques- 
tions, Let’s run them down: 

■ Should you replace ail shocks if only 
ona is bad? Certainty not. If a front 
shock is bad, let’s say, you don’t have to 
replace the rear ones. 

But whal about the other front shock? 
Do what you want, but we suggest 
replacing it, too, As a rule, If one shock 
goes bad, the other shock on (he same 
axle will soon follow. 

■ Can you make U easier to reach top 
fasteners (hat you unscrew from under 
the car? Use a socket extension. Also, 
you may be able to reach retainers better 
by taking off wheel and lire assemblies 
and going in through wheel welFs. 

■ How do you free frozen fasteners? 
Use lots of panel rating oil and patience. 
Let oil penetrate for several minutes 
before trying to unscrew retainers., If still 
frozen, use your impact driver, 

■ Where do you place jacks? At the 
place where they best support the car 
and also relieve pressure on the shock, 
Up front, use a hydraulic garage jack 
under the suspension arm on the side 
you’re working, in the rear, place the 
jack under the rear axle as close lo the 
shock as possible. If necessary, use two 
jacks — one to support the car and anoth- 
er to take pressure olf the shock. 

■ Suppose top retainers aren't visible 
from below, How do you get at them:? 
From above. Up front there are access 
holes In the Inner fender panels. In the 
rear, lock lor access holes in the trunk 
floor. 

8 Anything else? Before you install a 
new shock, it's a good idea to mount it 
upright in a vise and activate it several 
times to purge trapped air. Also be sure 
the shock is (irmly attached to Its lop 
and bottom seats which you have wiped 
clean. 

Steering linkage: 

What to do 

Raise tha from of the car. Grasp each 
steering-linkage rod leading from both 
wheels to the sleeting gearbox. Try to 
shake the rod. 

If you feel any play, try to tighten the 
rod. Check for play again. Play? You 
have no choice. Replace the worn part. 

Wheel alignment : 

What's tha angle? 

The term "’wheel alignment" generally 
encompasses three wheel conditions 
called "toe-in/" "'camber'" and "'caster."’ 
tn most American-made cars, each is an 
adjustable angle. In many foreign cars, 
camber and/cr caster are not adjustable: 
[Pteas-e r urn to page T34, 
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TIRE & RUBBER COMPANY 

Box 745 fndl&na. Pa, 15701 



The Radial Road Star 60 is 
a high performance series 
60 tire. Its bold tread design 
wilt deliver traction while 
its radial construction 
gives good handling and 
riding characteristics. With 
it you will save fuel over 
beitedfbias and bias ply 
series 60 tires. Has smart 
styling and raised white 
outline letters. Be sure to 
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however, toe-in can always be adjusted. 

In many ears, maximum steering stabil- 
I ity and minimum lire wear are obtained 1 
when front wheels are set slightly out of 
parallel to each other — usually from a 
minimum Cff 1/16 inch to a maximum of 
S/16 inch, depending on the car, This Is 
toe-in, and it compensates for the fact 
that there is no perfect steering or 
suspension system — that is. one that can 
maintain itself so front wheels run abso- 
lutely parallel. 

If you have sharp eyes, you may be 
able to see that the from wheels of your 
car lean slightly in or out. This lift is 
called Camber. When tilted out' — that i& r 
set farther apart at the top than at the 
bottom— tha wheels have positive cam- 
ber, When tilted in— farther apart at the 
bottom than at the top — wheels have- 
negative camber. 

The purpose of applying camber is to 
offset the adverse effects of stress on 
steering when a ear is rolling, in other 
words, a car thal has a specified mounl 
of positive or negative camber will offer 
better steering response than if it had no 
camber. The amount of camber specified 
by the manufacturer provides I he opti- 
mum condition. 

Technically put, caster is the angle 
between the line extending tha steering- 
pivot axis and a vertical line through fhe 
center of the wheel. Simply put, it means 
that a wheel should roll straight and 
return to a straight position after a turn. 
Caster is compensatory angle to assure 
that this happens. 





sive gauge 
racks are sol 

Wheel hearings, 

Importance of se. 

Bearings of driven 
ered front wheels of n 
ona of the most neglect 
was the last lime you servu 

Wheels roll because 
iogs. When bearings require 
1 h oy get hot. If matters become^ 
the bearing's needles (rollers) 
themselves to stationary part of the 1 
ing on which needles rotate (race). 




SEAL 

BEARING CONE 
WASHER 




SHIELD 



HUB AND ROTOR 

ASSEMBLY BEARING CONE 
PIN 

WHEEL BEARING NUT 

On cars with disc brakes, remove front 
wheal bearings for tube as shown here. 




Wheat alignment: 

Should you do It yourself? 

Physically altering each wheel align- 
ment angle to bring wheels back lo spe- 
cification is not difficult. Toe-in Is normally 
adjusted by loosening and turning tie- 
rod ends. Camber and caster are gener* 
ally adjusted by adding dr subtracting 
shims to the control arms or by turning 
an eccentric adjusting bolt. 

It's really a snap to do until you bring 
up the subject of the instruments needed 
for making adjustment, You need two 
gauges — one to measure toe-in and one 
to measure caster and camber. The 
question is whether you can get by with 
Inexpensive gauges, coating from $20 to 



When heat welds needle? fa the race, 

the bearings become solid metal. Forced 
to turn on the wheel's spindle, the solid ’ 
mass begins to cut through and weaken 
the spindle. It this continues long 
enough, the spindle can snap, which will 
cause the wheel to collapse. The out- 
come ol this can be a serious accident. 

We aren't saying that this wr'W happen 
if you never service Wheel bearings. We 
are saying that it could happen. Thus, * 
the wise course of action is lo lubricate 
and adjust wheel bearings during the ■ 
20,000 to 30,000-mlle period, and every 
20,000 to 30,000 miles thereafter. ^ 

Wheel Bearings: 

How to Service 



£50, 

To get an idea of the accuracy ol 
these gauges, PM used them to adjust 
toe-in, caster and camber. Then, we look 
the car to a front-end garage for a 
roc hock with very expensive front-end 
equipment. 

We found that the toe-in gauge we 
used provided a reading that was almost 
identical lo the reading In Ihe profes- 
sional garage. 

The caster-camber gauge was Jess 
satisfactory, giving an error of about Vi°, 
However, the gauge was the least expen- 
sive ($21) and was not used with a turn- 
table Id obtain the necessary 20 a wheel 
rotation that Is called for. More expen- 



Noto: We discuss servicing wheel i 

bearings In a disc brake. Servicing 
wheel bearings in a drum brake is done i 
similarly. Only bearings of driven wheels 1 
require service. Wheel bearings of drive 4 
wheels are lubricated by the differential 
or front drive unit. 

Proceed as follows: 

1. Jack up and support the car. 
Remove the wheel cover. 

2. Using chalk, draw a line from the 
wheel onto the hub. When you put the 
wheel back on. align the two marks. This 1 
will allow you to maintain wheel balance. 

3. Loosen caliper retaining bolts and 
lift the caliper off the rotor, 

4. Fashion a hanger from a piece of 
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metal. Slip it onto tha camper and hang 
he calliper on a suspension member, so 
to stress wilt be on iho brake tine. 

5. Remove the grease cap. 

6. Strargten ihe cotier ptn, pull It out 
and throw it away., 

7. Remove the wheel bearing mil and 

washer. Lay them on a clean sheet of 
oaper, Do not u&e newspaper. Newsprint 
7i ay be transferred to parts. 

a. Grab the rotor. Pull it lorward, then 
Dush it back. The outer wheel bearing 
will pop out. Lay it on the paper. 

9. Remove the rotor and place it on a 
clean sheet of paper or cloth. 

IQ. Using a soli brass drift and ham- 
mer, tap the inner bearing and seal from 
:ha hub. Discard Lha seal. 

11, Wash bearings in clean kerosene. 
Use a dean, soft-bristle brush to work 
kerosene between needles. Handle- bear- 
ings by the race. Don't wrap your hand 
around bearing so dirt and perspiration 
on your hand can get on the bearing. 

13. Examine the bearing. H It is dam- 
aged or has turned black, discard it. 

14. Spin the bearing slowly. If It 
doesn't rotate smooihly, but binds or 
leels gritty, discard It. 

15. The ideal way to grease bearings 
s with a grease packing tool. With one 
rype ol loci, the bearing is placed inside 
lha tool, and lha tool is closed, A grease 
gun la all ached to (he grea&a fitting on 
;op ol the tool. Wheel bearing grease is 
'oread between the needles as the 
grease gun is pumped, 

If you grease bearing* without using a 
iool, wear dean rubber gloves. Place a 
glob of grease In the palm of your hand, 
i/Vork the bearing into the grease, making 
^ure grease gel* between ell needles. 

Use plenty ol grease. There is no such 
ihlng as loo much with wheel bearings, 

16. After bearings are lubricated, use 
: Clean rag that is saturaied with kero- 
sene to clean the Inside ol the hub. Let it 
dry. Apply a thin coat of wheel bearing 
grease to the hub. 

17. Put the inner wheel bearing hack 
n the hub, 

18. Lay a new grease seal over the 
bearing; tap II In place with a grease seal 
installing tool or a soil, brass drift, 

19. Place the disc back on the apin- 
Jie, which should be cleaned and 
greased. 

2b, Seat the outer wheel bearing Into 
Ihe hub. 

21. fnsfall the washer and run up Ihe 

wheel bearing nut. 

22. To seal bearings, find Ihe manu- 
'ecturer's wheel bearing lorque specific 
:alion in the service many el. Spin tha 
wheel as you tighten I ho wheal bearing 
lut to this specification. After tightening, 
see thru Ihe wheel revolves freely. If it 
ioesn'i, hack off ihe nul one- Naif turn, 

23+ Install a new CeUer pin and wrap 
IS legs around the wheat bearing nut. IF 
necessary, snip Iho legs to shorten them. 

24. InilalL Ihe caliper, wheel and 
wheel cover. 
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Minute Motor Flush 

...before every oil change! 

If all you do is change Ihe oil, you've left Ihe job undone. 

Next time you're going to change the oil lake an extra 
five minutes and put 5 Minute Motor Flush in the 
crankcase. It will clean out the sludge, varnish and other 
harmful deposits that dirty new oil -fast And that means 
your new oil can do its job better. Protecting your car's engine. 

Buy b Minute Motor Flush and other fine Gold Eagle 
products wherever automotive supplies are sold. 

Send self-addressed stamped envelope tor informative brochure. 



Gold Eagle Co.. 1977 



GOLD EAGLE CD. 

1672 N. Oyboum Ave Chicago. II. 60614 

Chemicals tor safer more carelrke motoring 



COLD 



EJtiLE 




s .vn ■ijij.ipr stf ira® murk cii 

Urii' irt Carhiti** Corp jraii-.-r 



Free $3^ value 
synthetic chamois 
when you buy 

/n. ■'V rv *r^ i* . 



Simoniz Pre-Soft 

B ornewLiqui 
Simoniz 
Car Wax. 



E.ntik tnrdpiafb 
. uhrrp yull I m to ■SJrrifjni^. 
■ Offer ehplri'^ 

1 July 31, I97H. 













DOUBLE 

TRANSMISSION 

LIFE 



Address. 
City, 



Slate. 






Dept. PM5. 1531 Pomona Flood, 
Corona, California 91720 



Free book l-n( from Hayden Trans-Cnoltr 

Explains why a [ransmi&siom oil cooler 
sb vci> you money Protects Ihe irwcslmonl 
in your ironsmission Dou Die n 1 racism: &;,i on 
and engine Mo 

Wr it# today 
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30 TO 40,000 miLes 




W hy do we refer to the period be- 
tween 30,000 and 40,000 miles as 
|he "carefree miles?' 1 Because by (his 
time, most of the bugs that a car may have 
had in its earlier miles shcufd be ironed 
Out. Thus, this period Is usually tree of 
major problems. Only ordinary periodic 
maintenance Is required. 

However, there usually is some “nui- 
sance" work rhai has to be done. This 
section deals with such work, which 
includes the replacing and aiming ol 
headlights, replacing of other bulbs, 



renewing ot windshield wipers, replacing 
of wipof arms, changing of fuses and 
replacing the baltery. 

Before we get to this issk, fat's stress 
a point that many car owners seem 1o 
overtook. Any problem that afflicts a car 
may be an Inherent condition that the 
manufacturer has recognized and taken 
steps lo correct. Therefore, discuss any 
problem you have with the service 
manager at a new-car dealership. Ask 
whether a service bulletin has been Is- 
sued covering the malfunction. 



V 




Wiper bfade temovet procedure varies 
here screwdriver Is a necessary (oof, 



Koop In mind that service bull el I ns anc 
such don't apply only to current-yaai 
models. Bulletins frequently are pro- 
duced a year or two after the prod:.-;rior 
run has been completed. In tact, undei 
the safety recall program, Cadillac in- 
tently recalled its I960 models for . 
steering delect. 

Speaking about safety recalls, II yov 
want to find out whether a new or usefi 
car you would like to buy has buei 
involved, contact the Matronal Highway 
Traffic Safety Adminlstrafion fNH'lSA) 
You can call It toJMree at fiDQ-424-9393 
[The number to call if you live In th| 
District of Columbia Is 426-0123.) Tell thrj 
operator the oar's make, model anC 
vehicle number (VlN). in mosl vehicles 
you will find lhal the VlN Is embossed or 
a plate that's in the lop leit-hsnr 
(driver's side) corner of the dash, practi- 
cally butting the windshield. 

If you learn that the modal hat boor 
f seal led, you can find out if a particuhi. 
car already has been serviced by mailing 
a poslcard to (he manufacturer's cuy 
tamer relations department. 

Headlights. 

How to replace 

Do the following If o-ne of the heudj 
lights goes out: 

1, Turn on the headlights lo Open 

Concealing Covers, it your car happens tc 
be so equipped!. 

i Please lum to page tflfl 
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1*' ™irl, 



So gentlemen, start you f engines. f 

At Sears Tire and Auto — “ — 

Centers, Or through the Sears, S&1FS 
Roebuck and Co, Catalog, 



Tin ond AutoGMfckf* 
ond 



Since 1970, more Indy cars have started 
with Sears DieHard* batteries than with 
any other battery. 

In fact, the DieHard has started six out of 
the last eight winners at Indy. 

The DieHard. It's got extra power to start 
your car when most batteries won't 



The DieHard. It's maintenance tree so you 
don't have to add water under normal 
operati ng conditions. 



frrrt mm 3 Plum 



seaion/“ 

lQhJ 




VVibwrt windshield cleaning-fluid reservoirs 
crack, iff patching before rc piecing. 



2. Remove the trim around the head- 
light. 

3. Remove the headlight retaining ring. 

With some typos, you will have to remove 
ihe screws end lurn rhe ring before n will 
come off. With oihers, you will have la 
unhook a spring. 

4. Pufl the headlight out from the 
connecter end install a new bulb. 

important: in cars that are equipped 
with two rather than four lights, Install a 
No. 2 bulb. In cars thal have lour hoad- 
lighls, Install a No, 2 bulb in (he outside 
lights and a No 1 bulb In Inside lights. 

Head flights: 

How to adjust 

Suppose the officer ai ihe slate 
Inspection station flunks you because of 
rnisad|iusted headlights. Or you see lor 
yourself that beams point up. down or to 
Ihe side You have throe options: 

1. Take ihe car lo a shop and have ihe 
lights adjusted. 

2. Buy a headlight aimer, which Is 
pretty expensive. 

2. Devise a headlight aimer for your 

dream garage, which coats nothing, but 
requires a blank wall. Draw a pattern on 
ihe wall using lha illustration appearing 
above right as a guide. 

To adjust headlights, park your car on 
a level surface so that Ihe llghis are 25 
(eel from ihe wall. Tesi the Jaw beams 
first— then Ihe high beams. If an adjust- 
ment should be needed,, reach the 
adjustment screws through the headlight 
trim, or by opening the cars hood and 
reaching behind the headlights. 

Light up your life 

As you know, headlights aren’t the 
only bulbs a car has. There are also from 
perking lights, which Incorporate the 
honl lurn signals and hazard flashers. 
Ironi side marker lights; roar side marker 
lights; and i aJ i tights which Incorporate 
slop lights, rear turn signals and rear 
flashers. A car also has a license-plate 
light. 

Parking-light bulbs can be replaced by 
removing the lenses (If ihe lenses are 
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equipped with screws) or by reaching up 
underneath |ho bumper. Front side mark- 
er bulbs can be changed by reaching 
under the tender or removing screws 
from the lens. 

Rear side marker curbs are reached 
from Inside the trunk or by removing 
screws from the lens. And leillighl bulbs 
are usually changed from inside the 
trunk ur by removing the lens (screws.) 

if replacing a bulb doesn't restore a 
turn signal to operation, then the flashes 
is probabfy shot. To replace II, lind the 
flasher, which is usually under ihe dash- 
board, and pull It from the connector. 
Install a new one. 

Note: Hazard signal flashers normally 
are operated by a different flasher. 

Windshield wipers: 

How to replace blades 

To replace a windshield wiper blade, 
determine how the wiper is attached to 
the wiper arm. The following rundown 
wilt help you locate the “mystery" link: 

American Motor*— Blades can be de- 
tached either by Ihe pressing ol a spring 
clip located in the center of the blade or 
by pressing a tab on the underside of the 
blade. 

Chrysler Corp. — Blodos Can be re- 
leased by pressing a lever in the center 
of the blade. The rubber wiping olament 
is then removed by pressing a release 
{button or lever) on the end or Ihe 
bridge 

Ford Motor Co, “One type can be 
replaced by pressing a tab on the bottom 
side of the blade. Another type can be 
changed by pressing the arm to unlock a 
slud as you press a lab. With still a third 
type, press a spring clip In the center of 
Ihe blade. 

Where rubber elements hava to be 
released Irom the blade, squeeze the 
latch lock or press Ihe latch pin and pull 
ihe element out- 
general Motor* — Two types are used, 
With one type, you press a release tab 
and slide the blade of l the wiper-arm pin. 
With ihe other, push ihe lock spring 
down and slide the blade off the wiper 
arm. 

To remove the rubber element, press 




RETAINER WIRING ASSEMBLY 

RING AND PLUG 



Headlight replacement is easiest when 
done from front at shown in (frit view. 
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keep check on hoedfighf aim with waff 
sketch; low beam is above, Id-beam below. 
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the release butlon or squeeze the spring- 
type renaming dip. 

Windshield wipers: 

How to replace arms 

ft renewing of the windshield wiper 
blades dcesn'i resull In a more effective 
wiping action, the arm that holds the 
blade may nol be providing eufilctant 
tension against the windshield- Thu arm 
itsetf may be damaged. 

Get an indication ol the arm's effec- 
tiveness by pulling It In away irom the 
windshield and then releasing It. The unit 
should snap back authoritatively. II It 
doesn't. It s time to replace Ihe arm. 

As is true with wiper blades, ihe wiper 
arms are held in place In a variety of 
ways. The following llsi sums up these 
methods; 

■ By a slide latch that connects the arm 
lo ihe pivot shalt, 

■ By a slide cap ihat connects the arm 
lo the pivot shaft. 

■ By a pressed filling on ihe pivot shall. 
Exercise caution with this setup, which 
predominates with GM and Chrysler 
models. Using a screwdriver to pry the 
arm loose may damage the pivot shaft 
nnd could lead lo paint or glass damage. 
A special windshield -wiper arm remover 
and Insialler is avail-able from auto parts 
nnd accessory dealers. Kent-Moore Tools 
is one company that makes the i net ru- 
men (pan No. j ageej, 

■ By a spring-loaded clip then is 
released by swinging the assembly away 
from the windshield, Inserting a 3732- 
Inch pin through Ihe pinhole in the 
underside, and shimmying the arm off 
the pivot shalt. 

Wofe; Some arms Ihat are held by 
spring-loaded clips do not have pinholes. 
The arm is swung away from Ihe glass 

( fireflso mm ft? puss- 2QU 




You cant buy 
a better plug. 



You can’t buy 

abetter plug. 

The plug is Champion. The one that's used by more of the 
world’s car manufacturers than any other plug. The plug 
that is designed to fit virtually every gasoline engine 
made. And it's the brand of plug that sparks more cars 
to major race wins than any other. 

If you’re still not convinced that Champion is the 5 
plug you should be using, here's one more fact; 

It s the world's No. 1 seller. 

And the whole world can't be wrong. With that 
kind of recommendation you know you're 
dealing with a winner. 

One more thing. We’d like to send you our 
new Champion Tune-Up Guide. It 
includes helpful information on 
maintaining your car plus a 
maintenance log, a gas 
mileage calculator, and 
our spark plug 
recommendations. Just send 
$1.00 plus your name 
and address to “Tune-Up/* 

Box 910, Dept. M. Toledo. Ohio 43661, 

So no matter what you drive, 
use Champion spark plugs. 

You can't buy a belter plug. 



CHAMPION 



C.tmraplpn Spiirk Gimipnny •Tulnriu. (HI I Hum 
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Give your auto repairs 
the GE Silicone Seal. 



Seals and water prods Repairs vinyl tops 

cind ^ sud vinvl uiiliQlstCT 

Makes instant gaskets - 
Seals and glues right on the spot, 
exterior trim, / 

\ / 




V 




When you do your own work, General Electric Silicorve 
Sealants help you do a belter job. 

GE Silicone Seatanlsare 100% silicone rubber compound. Silicone, 
Unlike any other kind of sealant on the market today. 

When you’re repairing a tear, a crack, or a peeling 
piece of trim, use GE Si licone Auto Seal, Inside or out, 

When you're fixing a leaky window, GE Silicone 
Glass Seal fills in every crack and cranny. 

And GE Silicone Hi-Temp Instant Gasket lets you form custom 
gaskets - in any shape -right on the spot. It's a 
better gasket. And it can withstand temperatures up to 60OT. 

Whatever needs fixing, give it the GE Silicone Seal, When 
you see what GE Si licone Sealants can do for your present car, 
you'll see why they're getting so much use in new cars today. 



tuuaaxii 

Cm* m to <mi 



Seals and 
weatherproofs 
headlights 
and tailltghts. 




Silicone Products Oepi.. General ElocINC Company, Walerlprd, New York 12168 



GENERAL 




ELECTRIC 









and rocked back and fori hi to get it lo 
rtitaase from the plvol shaft. 

A short-short 
about fuses 

You may save yourself a lot of work by 
remembering that when an electrical 
component fail* to function, the problem 
may just be a fuse (hal has loosened or 
gona bad, Fuses In a car perform the 
same function fla (uses in a home— that 
of protecting electrical equipment that 




FUSE BLOCK 



Fuse* ana easily replaced with appropriate 
remove! foot, keep spare fuses in car. 



could be damaged if there's a sudden 
surge or a shori circuit. 

When an electrical component fails to 
function, replace Its fuse and see whai 
happens. The cause of the problem may 
bs onfy an old (use whose element has 
weakened, 

However, If the component works, but 
the fuse then blows again, check the 
circuit. There Is a more serious problem 
indicated. 

Manufacturers place fuse panels in 
various places, Look under the dash on 
the firewail, In the glove compartment, in 
the engine compartment and under the 
Instrument panel. 

Replacing loses will be easier with a 
fuse puller. 

Caution: Before pul ting a fuse, make 
sure the ignition is off. 

Changing a b alter y 

The key word Is: safely. Take steps to 
prevent sparks that may Ignite battery 
gases and cause an explosion, Do this by 
being careful not to drop tools on baltery 
terminals, Also, remove wristwalch, rings 
and any other jewelry before beginning 
work. 

In disconnecting a battery, remove the 
negative (ground) cable first- Then re- 
move I he positive cable. 

Whan Installing g battery, connect the 
positive cable first, Then connect the 
negative cable. 

Don't overlook the battery cables as a 
possible cause of hard starting. Cables 
don't fast forever, it you find that the 
insulation Is damaged, replace I he ca- 
bles. 

In a majority of cars, the negative 
cable is attached to the engine. The 
positive cable normally goes to a starter 
relay, then from the relay to the alerter 
switch. 
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Stock up now during 
Spring Value Days. 

WfMO Company, San Diego, CA 92110 



Always Include 
Your Zip Code 
When Answering Ads 



HOT PANTS 




Light Iruck running boards. Just ihs 
right touch for the well-dressed vehicle. 

— Manufactured of heavy lift' 1 Tread 
Brlle’ skid-resistant aluminum, 

— Built-in front splash guards and mud 
flaps protect your truck body from 
rock damage, 

— Hot Pant* com* complete with ell 
necessary insiellallon hardware. 

— Fits nil popular models- U2 ion thru 
1 ton pick-ups. 

BUY DIRECT AND SAVE! 

Price* starting at H4.H if in Chevy, GMC, 
Standard Cab) up io H 60,85 (All Van a) 

Cali Toll FflEE lor model and pricing Inform* 
lion. 

Minnesota residence 1 - 600- ??2 -053ft 
fruitful* reildence i-BOd 533-0502 




National Service Marketing Division 
P.Q, Box 498 

Sherburn, Minnesota 56171 




When you build the tugged Popular Me- 
chanics air compressor, you'll get one of the 
most versatile shop tools around. It’s a 
tough workhorse that can tackle jobs you 
never dreamed of doing before — riveting, 
sandblasting, spray painting, inflating and 
countless other projects. And, unlike ordi- 
nary compressors, the PM air compressor 
can evacuate your car's air conditioning 
system But best of all it’s affordable. With 
plans from the Popular Mechanic Plans 
Library, you can build the PM air compres- 
sor yourself and save up to S2G0, 



Send today for your Popular Mechanics Air 
Compressor plans, and add a new dimension 
to your workshop. Onfy $5.95 (add 75 s for 
first-class mailing). 



Send check or nstmey order id: 5 ' h 

Air Compressor, Popular Mechanics Plans Libnry. 

Bo* ION, Radio City Station. New York, NY (0019. 

cMArdxvLi pur*Ht 10 PupuUr Medufiio S 

Pease send me — — sels of Popular Mechanics aLr 
CttfifiTHor plans at S5.95 each (add 75* each far firsi duw 
mling) t endow my check or money order tar 

iS*mr 






.&Mf. 



Half dlbw tiH* lo lit k« iW tfrv 
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40 TO 50,000 mnes 




Replacing bftiklt pads it ««ty: complete overhaul ^)res more effort Put saves Pig money. 

The transition 

miles 



A t a car heads toward the midway 
point in its first 1G0,O0& miles, it 
enters a transition period. Up to 40,000 
miles, a car requires mainly maintenance: 
(hat is, lubrication, time-up. adjustment 
and inspection. Minor repairs may be 
needed, but the emphasis is on providing 
a car with the services thal lay the foun- 
dation for long lift. 

Between 40,000 and 50,000 miles, the 
emphasis begins to change. Somo critical 
parts start wearing out and need to be re- 
placed or overhauled. This poses no 
problem for the owner o! a dream 
garage. It is during this transition period 
that I ho garage really begins to pay lor 
itself. 

Among the jobs you will probably en- 
counter In the 40,000-50,000 time Irame 



are overhauling the brake system, re- 
placing tires and balancing (ire-wheel 
assemblies, and replacing all or perl of 
the exhaust system 

Brake overhaul: 

Some considerations 

The extent of overhaul depends on the 
extent of wear or damage. Between 
40.OO0 and 50,000 miles, new disc- brake 
pads and drum- brake linings will prob- 
ably be needed. 

However, the periodic brake inspec- 
tions you have been making (see Section 
2) should prevent damage to discs and 
drums. One purpose ol inspections is to 
prevent extreme lining wear (hat will 
causa metal shoes to score discs end 
drums. 



If scoring has taken place, you may be 
able to salvage discs or drums by having 
ihem resurfaced. Consult a professional 
brake shop (hat has a reputation for do- ^ 
ing good-quality work. The turning ma- 
chine needed to cul discs and drums is 
not on Ihe dream garage "buy" list. 

With the exception of disc and drum re- ^ 
surfacing, all brake work can be done in 
your garage. For example, if there is evi- 
dence of a brake fluid leak, you can 
make repairs. One indication of a lluid 
leak is a fading brake pedal. Another is 
visual evidence of fluid on the back of a 
wheel, on a brake hose or on brake lin- 
ings, 

In the case of disc brakes, repairing a 
fluid leak frequently involves overhauling 
the caliper. Follow these guidelines Id do 
the job: 

T. Remove the caliper from the disc. 

2. Remove pads from the caliper, 

3. Ft amove the piston or pistons and 

seal(s) by applying an air hose against , 
the brake line port. 

4. Remove and discard the dust cover 

and retainer. 

5. Remove and discard Ihe 0-ring seat 7 
from the cylinder wall, if one is used. 

6. Apply clean brake fluid Ip the piston 
and cylinder wall, and polish them both 
with crocus cloth. 

1 Reassemble the caliper using now 
parts from a brake rebuilding kit that is 
compatible with the brake system in your 
car. 

In the case of a drum brake, a damaged 
wheel cylinder may be causing a brake 
fluid leak. You can usually verify ihis by 
pulling back both bools thal cover Ihe 
ends of Ihe cyinder. If fluid leaks out, the 
cylinder should be repaired or replaced. 

Try to overhaul a bad cylinder by re- 
moving the cylinder from Ihe brake back- 
ing pi ale and disassembling the compo- 
nent Into its parts— two bools, two pis- 
tons, two cups, one expander and one 
cylinder bore. 

Spread fresh brake fluid over the 
cylinder bore and polish Ihe bore with , 
crocus clolh. If the bore is badly 
scratched, replace Ihe cylinder with a new 
one. 

Reassemble a stilt-usable Wheel j 
cylinder with new parts from a wheel 
cylinder rebuilding kl|, 

What should you do if Ihe master 
cylinder is leaking? II you can buy a 
master cylinder kit lor your particular 
unit, you can rebuild Ihe cylinder, Follow 
these guidelines; 

1, Remove and drain Ihe cylinder, „ 

2, Remove Ihe retaining clip and with- 
draw the primary piston, secondary pis- 
ton, return spring and associated com- 
ponents. 

3, Hone the cylinder bore, If neces- 
sary. Honing should be superllclel to re- 
move surface glaze. Excessive honing 
will Increase the cylinder bore size and 
make the pan unusabfe. 

4, Rinse the cylinder in alcohol. The 
alcohol should pour freely through 
all passages, showing that passages are 
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INBOARD 

SHOE 



INBOARD SHOE 

ANTI-RATTLE 

SPRING 



SUPPORT RETAINING 
KEY SCREW 



Typical disc brake caliper showing the component you‘tt encounter In doing overhaul* 



clear, II passagss are blocked,. Iry blow- 
ing them free with high-pressure air. 
High-pressure air should also be used to 
dry passages. 

5. Rebuild the cylinder using parts 

from an overhaul kit that is designed lor 
your particular master cylinder. 

Replacing tires: 

Don't forget balancing 

□ream garage notwithstanding, buying 
liras and mounting them yourself doesn't 
pay, The price lor tires will be the same 
whether you mount tires yourself or you 
have | he dealer mount them for you. 

New tires should be balanced, which 
is a |ob that's not within the realm of a 
home garage. Tire balancing equipment 
is too expansive. 

Tires should be balanced both dy- 
namically and stalically lo insure perfect 
tire and wheel assembly performance. 

Dynamic balancing, which is done with 
the wheel and tire rotating, eliminates 
heavy spots that creale horizontal vibra- 
tion. A metal weight is placed directly 
Opposite the heavy spot on (ho Inside of 
!hs wheel to counterbalance the spot 
which is on the outside of the wheel. 

Static balancing equalizes heavy spots 
that force tires against the pavement on 
each revolution. This produces vertical 
vibration. To counterbalance the effect, 
a weight equal in mass to the spot is 
placed on the same side cl the wheel 
directly opposite (he offending mass. 

Exhausting the possibilities 

Replacing an exhaust system is a rate- 
lively easy task although the question Is 
often asked: "What do you do with the 
catalytic converter'?''' 

You do nothing II ihe catalytic con- 
verter is performing properly. Even if 
your exhaust system lails an emissions 
inspection, you should first check cl her 
emissions equipment and tune up the 
engine. Yog don't wan l to discard a good 
convener until you're sure It has reached 
Ha end, 

Tha life expectancy of a catalytic con- 
verter is 50,000 miles If other exhaust 
system components have to be replaced 
before the catalytic convener goes bad, 
tree! the converter like an ordinary muf- 
fler that's going to be kepi In use, Simply 
work around it by disconnecting the 
clamps that attach it to the exhaust 
system's pipes. 

Whan a catalytic converter tails and 
has to be replaced, consider the con- 
verter you have, All ere not heated the 
seme. For example, a cateiytlc converter 
that falls in a Chrysler p* Ford car has 
lo be cut out, just like a bad muffler, and 
replaced. 

The converters on American Motors 
and General Motors cars are different. 
They can be serviced with special tools 
that drain exhausted catalytic pelleis and 
replace them with fresh ones. Even if 
the bottom of the converter Is physically 
damaged, it is usually possible to save 
the housing by replacing only the bottom, 
cover, as follows: 

1. Use a chisel and a ball-peen ham- 
mer to cut off the bottom cover. Cut close 
to the bollom edge. Do not cut through 
the llil plug, bu( cut around 11, Make the 
depth of the cut as shallow as possible to 



prevent damaging the Inner shell. Wear 
goggles while cutting. 

2. Whan Ihe bottom cover has been 
cut free, remove Ihe insulation. Inspect 
the inner shell. II the shell is lorn, 
crushed or dented, replace the con- 
verter, 

3. Fill the new bottom cover wilh fresh 
Insulation. Apply sealing compound all 
around the cover, The sealing compound 
sold by GM parts departments bears pan 
No, 8993245. 

4. install the cover. 

In Ihe case 0) GM and AMG converters, 
we became curious whether ft would be 
loss expensive to replace the entire con- 
verter yourself or have a mechanic re- 
place the pellets, assuming you don't 
have the sp acini tools. We learned that 
a new converter costs about S20D. Having 
ihe pellets replaced costs about $90 — 
St 6 for labor end J75 for the pellets, 

Exhaust sys fern repair: 

Points to remember 

U Never work on an exhaust system 



when the engine is hot. You may gel 
burned. 

■ if soma peris ere salvageable, you 
have lo looson fasteners that are prob- 
ably frozen hard- Use plenty of pene- 
trating oil, and give oil ample lime to do 
its work before you try busting fasteners 
loose. 

■ In removing one exhaust system part 
and keeping another In place, wrap wire 
around the "other" and lie the wire to the 
chassis so It Is supported. If Ihe com- 
ponent hangs down, it can break loose 
and end up in Ihe garbage. 

■ When joining parts together, apply a 
liberal quantity of exhaust system Joint 
sealer to joints before installing clamps. 
The easier helps prevent exhaust leaks. 

* Do not overtighten fasteners I hat 
hold exhaust systam components. You 
may crush them. However, fasteners cen't 
be too loose, because parts will hit 
against the chassis and be damaged. To 
be 100-percent sale, tighten fasteners to 
the specifications given in the service 
manual using your torque wrench. 
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Rebuilding brake matter cylinder wilt be cheaper than new cylinder If you do work , 
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With Hailey Economaster cartwretors, its no« a matter oi 
inches, bul mites, Exlra miles id make a lank ol gas fast longer 
Recent tests at the Holley emissions laboratories using Federal 
economy test procedures tm typical vehicles snowed fuel economy 
gams ranging from 3 2% city 6 4% highway for a 1 974 
Ford Torino V8, to 14 1 % c i ty 10.2% highway lor 
a 1973 Dodge Dari 6 cylinder 
In all, 1 1 diltersni Holley Economaster motels were lesled in 
everything Irom Cheyys in AMDs, equipped with a variety ol engines, 
4, 6 and 8 cylinder, and automatic transmissions. Economastei 
carburetors' solid mileage improvement lor yuur car you 
can easily Poll on yoursell. See your local auto parts dealer or 
write lor a where to buy list. Also available 
ai NAPA stores as Holley Fuel Savers. 

AcArdS oconomy gains may M/y aopanding on 
individual appiicaltOP and driving conditions 



"•"V. 



4 complain 
Economaster 
listing 
can fee found in 
Hotloy's 1978 Pertor 
Parrs Catalog, part 
no, 7JOOQ-8 S*ndSJ 5Q. 
all OH 4$ days tor handling. 



Holley Econrmiaster. 

The carburetor that proves more highway can be 
packed into every gallon. 

© Holley 

cvtanurOHMon 

C JOfl P o Bon 749 Warren. M«chk£|^n 48090 * T rutonwh 

204 POPULAR MECHANICS 



IbM ills " u ncp II M llp.jsi 




senranr-^ 

13 The resisting - 

trade-in miles 



As we said before, keep the car in gem 
condition long enough and Its value may 
eventually exceed its original coal Look 
whai's happened to the values ol cars 
like the Cord. Stutz. Model A and 1965 
Thunderbird convertible. But even if you 
own a more ron-of -the- mil I ca r, and 
merely keep it looking and running well, 
there is still a payoff to come — In dollars 
saved. 

To help you realize that payoff, here's 
in formal ion on carburetor overhaul and 
Clutch replacement. 

The argument 

for carburetor overhaul 

A new carburetor costs $30 lo $75. A 
repair kit that permits you lo overhaul 
your old carburetor costs $4 lo $6, 

A typical overhaul kit contains new 
needle and seat, accelerator pump, gas- 
kets. float-level gauge and instructions. 
You wilt aFso need a container of carbur- 
etor cleaning agent to soak parts that 
you will retain. 

The instructions thal come with I he 
repair kll are explicit and complete, so 
there's no need lo repeat them here. 
However, we wish to emphasize points 
which will make the job safer and easier. 

Carburetor overhaul 
practical procedures 

■ Before removing (he carbureior from 
the engine, disconnect the battery to 
prevent an accidental spark from igniting 
fuel that will be spilled. The engine 
should be cold. 

■ Make & diagram of lines and hoses 
attached to the carburetor so they can 
be reconnected correctly. 

■ Plug the disconnected luel tine and 
cover the intake manifold inlet alter the 
carburetor has been removed to keep 
dirt out of the system. 

■ Set the carburetor dn a stand, which 
costs about $7, and not directly on a 
workbench. The stand prevents I h route 
plais damage lhal would occur if the 
plates hit against a hard surface. 

■ Do not put rubber and plastic parts in 
carburetor cleaner. Just wipe them clean, 
However, rubber and plastic pans are gen- 
erally replaced by new pans contained 
In the rebuild klf. 

Carburetors may possess large and 
small varve check balls. Do nol inter- 
change them during reassembly- 
11 Do not re I ns! ail questionable floats, If 
a float has sprung a leak (it will slosh 
when you shake it), replace It. Floats 
may hot be contained in your overhaul 
fpfease turn lo page 206 ) 
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A ccording to the Automobile Manufac- 
turer's Association, the average 
American who buys a new car trades it lor 
another one a| between 50,000 and 60,000 
miles. One reason oflen given Is lhat 
when ''things" 1 (meaning parts) begin 
going bad, it s best to get rid of a car 
before it costs big money for repairs. 

Bui the excuse isn't valid. The average 
price of a new car. reasonably equipped, 
was quoted recently by General Motors 
as $7000. How many repairs can you 
make lor $7000? 

Two of the repairs your car is likely to 



be ready for at 50.000 miles are carbur- 
etor overhaul, and, lor cars with manual 
transmission, a new clutch. Doing a 
carburetor overhaul yourself costs little. 
A new clutch? You can buy one for less 
than $50. i won't kid you. Rutting in a 
new clutch isn't easy. But even it a 
mechanic does it for you, it should only 
cost about $125. 

True enough — it is difficult lo resist 
Ihe lemptaiion of buying a new car after 
(he old car has attained SO.OOQ miles, But 
the longer you keep your ofd car, the less 
per mile the car is going to cost you. 



Carburetor overhaul Is quick work when you use instructions supplied with a rebuild kit. 



50 TO 60,000 miLes 
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" Advertisement ** 



WAR DECLARED 
ON AUTOMOBILES 



OAK FOREST, ILL— a Director of a Na- 
tionally renowned research Institute In this 
Chicago Suburb has announced that most 
people spend 25% of their Income on 
automobiles in one way or another, 

According to Edward Howe, marketing 
director of Automobile Research Institute, 
"Because we are so dependent on Cur 
cars" Consumers are often taken advan- 
tage of or ere forced Id make fast deci- 
sions without being prepared; From the 
gas station all the way lo buying or selling 
or leasing a car. 

Mr. Hows says, "We have compiled a 
new detailed report ' on what to look for, 



what and when to buy, what to pay, and 
much more. 

This report can save the consumer 30% 
pr more of his automobile dollar from the 
first day he starts reading it We even In- 
clude special advice on eagerly-sought 
information about the business. 

To gel your 152 page report send your 
name, address, zip end 310.95 to Auto- 
mobile Research Institute, Dept 3, 15510 
$. Cicero, Oak Forest, III, 60452. Return 
if not pleased, for a full refund. To be 
sure of receiving your Copy, mail your 
request as mot as possible. 




VACUUM D REA.K DASH POT IDLE-STOf SOLENOID 



AIR HORN THERMOSTATIC COIL 




DIAPHRAGM 



MAIN BODY 
f FAST IDLE CAM 



FAST POLE 
CAM SCREW 



IDLE MIJCTURE 
SCREW 



IDLE SCREW 
LIMITER CAP 



THROTTLE BOOT 



When disassembling carb f typical single 
barrel shown here) keep a key to parts. 



kit, and may have to be purchased 1 sepa- 
rately, 

■ Metal parts that will ba retained 
should be soaked in carburetor cleaner 
for several hours. Then they should be 
treated with compressed air, which will 
ramove remaining dirt and dry the parts. 
Concentrate particularly on ports and 
lets. 

■ Before you reassemble parts that 
accept gaskets, run your fmger lightly 
over mating surfaces. Make sure these 
aren't scratches or burrs in the metal. If 
you find one, Carefully try to remove it 
with a fine-tooth file. It the scar remains. 
II may tear the gasket and cause a leak. 

• Put the bowl cover back Info position 
slowly. Do noi jam or shimmy it inlo 
place. You may cause damage 
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Repairing £ therm astatic 
carburetor air cleaner 

if the valve in the snorkel of a ther- 
mostatically controlled air c teener isn't 
working right, an engine will stall or 
hesitate. A valve won't work rlghl If the 
vacuum coniroi (motor) or temperature 
sensor has gone bad. 

Check valve function as explained in 
Section 1. If the valve isn't working prop- 
erly, replace the vacuum control first 
since it is most often to blame. 

-R amove the air cleaner from the 
engine, Tip (ho vacuum control slightly, 
which disengages (he lock, and turn the 
vacuum control counterclockwise. 

Slide (he vacuum control to one side to 
disengage the operating rod from the 
snorkel valve, Remove (ho vacuum control, 
Before ins tailing a new vacuum con- 
trol, make sure the valve In the snorkel is 
Iree. Lift the valve. Let it fait. It should 
move without binding. 

If hot. aim compressed air at the valve 
pivots. Test again, If the valve doesn't 
function smoothly, it is probably dam- 
aged and i ho air cleaner will have to be 
replaced. 

To Install a new vacuum control, hook 




(MttVON CLUTCH COVER 
PLATE ASSEMBLY 



iMflOWClLjT 

SEARING 
AND SLEEVE 
ASSTMeiV 



throwout 

LEVER 



Manuel transmission dutch overhaul if a 
dffflcuft fob; however, it 



the operating rod to the valve in the 
snorkel PFace the vacuum control's, lock- 
ing langs In the housing openings. Turn 
the control clockwise to engage the rock. 
Test lb see that the |Ob has been done 
property by In stalling a vacuum hose on 
(he vacuum control end applying 9 
inches of vacuum to me control through 
the hose with a vacuum pump. The vaive 
in the snorkel should move. 



II you find that replacing the vacuum 
control has no e fleet on air cleaner 
porlormancp, replace the temperature 
sensor by prying off the retaining clips. 
Remove the sensor and gasket. 

Install a new sensor and gasket by 
holding (he sensor firmly against the 
housing as you push ors new retaining 
clips. Make sure ihe gasket is com- 
pressed so that an airtight seal will be 
formed. 

A word about clutches 

As was menhoned, replacing a clulch 
is a job you may not want to do. It takes 
a groat deal of time and special equip- 
ment to handle the weight of the trans- 
mission, which has to be removed. 
However, don't avoid the simple job ol 
adjusting the clutch, as we outlined in 
Section 1. Adjusting a clutch periodically 
is Ihe surest way of postponing clutch 
repairs for many thousands of miles. 
Another way is lo use (he clutch prop- 
erly. In particular, depress the dutch 
pedal fully when you shift and lei it out 
ail the way after shifting. Never ride the 
ciutch (real your foot on (he pedal). This 
Is one sure way to send this expensive 
part to the grave prematurely. 



New Perfect Circle 
Speedostat 
Electronic Speed 
Control has all of 
these features. 

four right foot 
doesn’t. 



Original equipment quality. 

Built by the company that Invented speed control 
and has been supplying them to cor manufacturers 
for mare than 20 years. 

7 Accel, 

L ets you accelerate without using the gas pedal. 

Coast. 

Lets you slow down gradually without using the broke. 

9 Resume. 

Automatically returns your vehicle to your last 
pre-set speed. 

Easy installation. 

Can be installed by o do-it-yourselfer or any service 
station or garage. 

A A Now available nationwide. 

I I Ask for it at auto supply stores, new cor dealers 
or mass merchandisers. 






1 

2 

3 

4 

5 




Saves money an gas. And speeding tickets. 

6y holding your vehicle to o steady speed, uphill or 
downhill. With your foot off the accelerator. 

Makes driving safer, less fatiguing. 

Lets you sit back, relax, and really enjoy driving 
again 

Fits almost any vehicle. 

Can be installed on American or imported cars, 
light trucks and vans, With automatic or standard 
transmissions 

Extremely accurate. 

Regulates rood speed Instead of engine speed. 

Reliable, 

Solid-state, electronic design 



Perfect 

Circle 



DANA 



Dima Corporation National Accounts Salas 
P.G. Box 455, Toledo, Ohio 43692 
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SURE YOU WANT TO KEEP YOl T CAR 

LONGER. 

BUT DO YOU KNOW HOW TO? 



It’s a lot easier than you 
think to help make your car 
last. For instance, make sure 
it’s kept well tuned. Have 
maintenance check-ups 
performed when your owner’s 
manual tells you to. 

And be very careful about 
the motor oil and filters you 
use. Because they both protect 
your car’s engine. 

So make sure you use 
quality motor oil and filters. 

Like Quaker State. 

People have been using and 
trusting Quaker State Motor 
Oil for over 60 years. And for 
very good reasons. 

It’s formulated and blended 
by lubrication specialists, 
dedicated to producing quality 



automotive oils for your car. 
And before it leaves our 
refineries, it has to pass 
Quaker State’s strict quality 
control standards. 

So by the time Quaker State 
reaches your car, you know it’s 
going to do a great job. 

Use it regularly and you’ll 
help avoid expensive 
engine repairs. 

And help keep your car 
from growing old before its time. 

The fact is, more people 
buy Quaker State than any 
other motor oil in America. So 
look for Quaker State Motor 
Oil and Filters wherever they 
care about cars. 

Because we’d like you to 
keep your car longer, too. 
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Safety comes Mrst when youVe ready for those iobs that’H feJfce you under your car: Use goad jacks, jack stands and ramps. 

The ongoing miles 



I f averages hold true, by now you wtlF 
have bean driving and caring for youf 
car for about five years, and a quest ion 
may dawn: "'How many more miles can I 
get?" 

Surely, 100,000 miles are reachable. 
Given the cere the car has been getting 
In the dream garage, 200.000 miles, and 
even more, are conceivable. 

However, as mileage continues to 
climb, some problems we'va not dis- 
cussed can crop up. Two in particular 
that may appear at ihla lima concern 
suspension ball joints and universal 
jolnia. This seefi on contains information 
that will help you cope with both. 

Stfep&fisron baff joints: 

Makeup and importance 

A car has four front suspension ball 
joints. There Is one on each of ihe lower 
control arms, and one on each of the 
upper control arms. Much of the vehi- 
cle's weight Is borne by ball joints. 

A bail joint consists of two main parte: 



a bait and the socket it fits into. They are 
precisely machined, so the ball (Its In the 
socket snugly and the socket is sealed to 
keep out water and dirt, since water and 
dirt will damage ball joints. 

In time, though, wear takes place, and 
water manages to intrude. This hastens 
wear. Water dilutes grease, and rust 
gains a fool ho Id. Rust causes greater 
erosion of machined surfaces, which in 
turn, leads to more play. 

As play increases, the chance of the 
ball busting through the socket in- 
creases. This is the reason why it Is 
important to periodically check ball 
joints for play. If play goes undetected, 
there will come a time when a ball will 
smash through the socket, and when this 
happens, you may weft lose control of 
the car. 

Suspension bait joints: 

Testing play 

Either the lower ball joints or upper 
bail joints in a car assume the majority 



of the ioad. This differs from car to car. 
In deiarmining whether play is excessive, 
it is necessary to test the primary foad- 
carrying bail joints In particular. 

In General Motors cars, the lower ball 
joints assume the greater part of the load 
and are the ones to check. They have 
wear indicators, which make the Job easy 
since inspection is a visual rather than by 
Instrument. 

The degree of wear Is indicated by a 
nipple In the joint that prolrudes .050 
inch beyond the surface when the joint Is 
new. Wear is ''recorded 11 by the nipple 
retreating Into the joint. 

To check for ball-joint wear in Gener- 
al Motors cars, keep the car on the 
ground and crawl beneath It on a 
creeper. The car has to be supported on 
its wheels {rather than on a jack) so 
lower ball joints are kepi loaded. 

Wipe the grease fitting clean and run 
your fingernail over the surface. If Ihe 
nipple is flush with or inside the cover. 

(Pfrrsz? rum ft? p,ig* ?Uj) 
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WORN JOINT: NIPPLE 
JOINT: NIPPLE 1$ FLUSH OR BELOW 
EXTENDS PAST COVER COVER 



Bali joints on newer GM cars have built-in 
Indicators to show condition at a glance. 



replace the ball joints. Check bail joints 
on both sides of the axle, 

Checking ball-joint wear in Ford Motor 
Co. cars involves a more extensive 
procedure. In the Maverick, Cornel, Gra- 
nada and Monarch, the upper ball joint is 
the primary load-carrying member. Tesi 
for excessive play as follows: 

1, Place jacks beneath the underbody 
and raise the car until the wheels tall to 
ihe full-down positon. This unloads the 
upper bait joints. 

2, Make sure wheel bearings are 
adjusted (see Section 3). 

3, Place a wear gauge (dial indicator) 

in position so it rests against the inner 
side of the wheel rim, adjacent to one of 
me upper bait joints. 

4, Grab the tire at top and bottom, and 
move it slowly in and out, noticing the 
reading on the diet indicator. It should 
be zero for the Granada and Monarch 
(no play) and should not exceed .250 
inch lor a Maverick or Comet. If this 
specification is not met. replace the bail 
joint. 

5, Teal the ball joint on the other side 

of the axle. 

Ball joints in all other Ford Motor Co. 
cars are checked the same way we've 
just described, except thal lower bail 
joints are the primary Foad-carrying 
members. This means that jacks are 
placed under the lower suspension arms 
lo unload lower ball joints, and the wear 
gauge is positioned against the Inner 
side o! the wheel rim, adjacent to the 
lower joint. 

In these cars, ball joint wear should 
not exceed .250 inch. 

To test ball joints for excessive wear 
in Chrysler Corp. cars, do the following: 

1. Raise the car and place safety 
stands under both lower control arms, as 
far to the outside of the lower control 
arms as possible. Make sure the upper 
control arms are not in contact with Ihe 
rebound bumpers, 

2 r Clamp a wear gauge to tha lower 
control arm so the gauge's plunger tip Is 
against the housing assembly ol one of 
the ball joints. 
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3. Raise and lower the wheel by 

.placing a pry bar under the center of the 
tire. If the wear gauge Indicates exces- 
sive play, replace Ihe lower bail joint, in 
general, excessive play in Chrysler Corp. 
oars is .020 lech or more, but check the 
specs for your car. 

4, Teel the hall joint on the other side 
of the axle. 

The upper bail joints in American 
Motors cars carry Ihe load. Raise Ihe 
front ol the Car and place support stands 
under the frame side sills. 

Remove tha grease fitting plug of one 
of the upper ball joints end install ball 
joint clearance lAM part No. J-21240) by 
threading the knurled nut. into the grease 
fllting plug hole. If this gauge is not 
available, place a wear gauge (dial indi- 
cator) in position so II rests against Ihe 
inner side ol the wheel rim. adjacent to 
the upper ball joint. Raise and lower the 
wheel several times by moving the tire 
up and down with a pry bar. 

The indicated play should not exceed 
.DSD inch. 

If one of the load-carrying ball joints 
has to be replaced, you may want lo 
replace the other also, so the job Won'! 
have to be repeated soon. You won't 
normally have to replace Ihe nonprimary 
load -carrying ball joints since they expe- 
rience tilde wear. 

However, If you wish to check ihem. 
raise and support the car, grasp Ihe Ike 
on the top and bottom, and move Ihe 
wheel and tire in and out. Watch the 
suspension arm of the nonprimary load 
carrying ball joint. IT there is appreciable 
movement, abnormal wear may be indi- 
cated, but beware of the fact that play 
like this is also caused by loose wheel 
bearings, Don't Indiscriminately replace 
bait joints. 

Original -equipment ball joints are ei- 
ther riveted, bolted, screwed or pressed 
into place. For the most part, replace- 
ment baF! joints are bolt-on units. 

Complete details about replacing ball 
joints Fn your ear are outlined in the 
service manual. Each model Is handled 
differently. 

L/mi versa f joints: 

Listening fells you 

You won't mistake a universal joint 
that is about to go bad'. You will usually 
hear a constant “clunking'' sound as you 
drive the car at about IQ mph. 

As you know, universal joints connect 
the propeller shaft to the transmission's 
output shaft and the differential flange 
yoke (input). In the case of a split 
propeller shaft, there wilF be more than 
two U-joints, 

Test lo determine which U- joint has 
seen belter days by raising Ihe ear and 
grasping the prop shaft near one of the 
joints. Try rocking the shaft back and 
forth; that is, in and out. Thera should be 
no play. Test other joints the same way. 

Ff there is play, the U-joint should be re- 
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meter is worth a lot more 



no battery hook up 



Sun Electric Corporation 
6323 North Avondale Avenue 
Chicago, IL 60631 * 1815) 459-7700 



?. q □ a 



CONSUMER 

PRODUCTS 



Ever try reading high or low rpm 
on a meter about the size of a 
credit card from si* or eight feet? 

That's why Sun designed a 
dwell/ tach with the biggest meter 
on the market. So you can read it 
easier. And so the readings are 
more accurate* Oh, this type of 
design costs a tittle more, but we 
at Sun think you know the Larger 



But there’s still more to the Sun 
DweLE/Tach than the ' scale. 
You can use it with all 
conventional and factory electronic 
ignition systems. It features a 
4-, 6% 8-cylinder switch. Sun -made 
jeweled 120° D* Arson val 
movement. It's powered by the 
circuit being tested^* that means 
there are no batteries to replace, 



Compare Sun against what else 
you can find on the market. Well 
bet you won't settle for less than 
Sun. Even if it costs a little more. 
Sun. We give you more than 
your money’s worth. 







Only The 
ORIGINAL 
Gives You All Three 



1— the name that distinguishes the 
•GENUINE from the others. 

2 -'Smooth working, machined. under. 
■Cut m^lirtg; parts, Power ( ul non- slip 
leverage. A patented CHANNELLOCK 
Advantage, 

3— fie inlotfCiug Uang-e practically ehmi 
naies stress breakage Another 
patented CHANNELLOCK advantage 
No oiittf plier does so many jobs so well 
as a genuine CHAnNELLGCK longve'n 
gi-oc^Eir. fie ^.ure you get the real thing 
Look lor the trademark on the handle. 
Sues Irom midget 4 'a " togiani 16"' 

Channel lock, inc * M«d*tike. p.i iszis 
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NEW EDITION 

POPULAR MECHANICS CATALOG OF 

PUNS 

PUBLICATIONS 

PROJECTS 

A must for all homeowners and do-it-yourselfers. Build projects the whole 
family can enjoy! 

To mark the 75th Anniversary of Popular Mechanics, we have published a 
brand new edition of our famous catalog of Plans, Pub fixations, Projects. 

For the past seventy-five years Popular Mechanics Magazine has been the 
leading publisher of plans and special publications for the do-it-yourselfer. 
Now we have listed our most popular plans, and all our famous special pub- 
lications, in this brand new illustrated catalog, 

PM's new catalog is loaded with photos and illustrations. You'll find listings 
for over BOG plans and publications along with compete ordering instructions. 
Send for your catalog today l Orly 500 postpaid. 

To order send coir, check or money order to; Popular Mechanics Catalog, 
Dept. C78, Bo* 1014, Radio City Station, New York, N,Y, 10019 
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placed as soon as possible. If Ihe problem 
is allowed to continue, the universal |oinr 
will get weaker and weaker, Eventually, it 
will break apart, and ihe propeller shaft 
will drop, if this should happen while the 
Car is being driven, an accident Could be 
the result. 

Consult your service manual for spe- 
cific Information on how to replace a Li- 
te! nt In your car, Generally, the job is 
done In ihe following way; 

1, Using a tile, scribe a mark across 




BEARING RETAINER 

BEARING GAP SEAL 



NEEDLE BEARINGS 



SUP YOKE 
OUTPUT SHAFT] 



BEARING 

CAP 



Universal joint components are shown In 
view of a typical front U-Jolnl assembly, 

the rear U -joint and differential Hangs 
yoke. Use this mark to reinslall the prop 
Shalt so shall balance will be main named 
If the shaft balance should be upset, a vi- 
bration will bu created as the car Is being 
driven, 

2. Remove the U -joint bolts and drop 
the rear of the prop until it clears the 
ditlerentiel, 

3. Draw Ihe shall toward the rear of 

the car to pull ll off the transmission's 
output shaft. 

4. Be careful not to drop the propeller 

shalt. It the shall Is denied or bent, it will 
have to be replaced. 

5. Prop the ®hafl on a workbench and 
clamp the bad U -joint in a viso. The shaft 
should be supported so that It will he 
herd level. 

ft. If bearing cap* have soap-ring re- 
tainers, pull them out with long-nose pli- 
ers. Tap around ihu circumference of the 
cap with a hammer until the cap pops 
loose. Remove the other Cap in Ihe same 
way. You can now slide the bad U-jOint oul 
of the yoke. 

7. II bearing cap* have no snap-ring re- 
tainers, oncirete Ihe cap with a piece of 
pipe of suitable diameter. Smack the pipe 
with a hammer lo break the bearing cap 
retainer loose. Do Ihe same Ihing lo the 
other bearing cap. The U- joint can now be 
removed. 

B. Slide a n«w U-Joint Into the yoke. 

Press, or the bearing caps, and seat them 
by tapping them with a soft-faced hammer. 

a, Wipe the propeller shaft down with 
alcohol end reinstall It. 
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THERE'S ONE THAT'S RIGHT 

FOR WHATEVER YOU DRIVE. 



There's just no mistaking a Daytona. 

Whether it’s our Sport 60 or Sport 70 series tires for 
passenger and performance cars, or Super Stags for vans, RV’s, 
four-wheelers and pickups, you’ll ride better on Daytonas. Our 
specially engineered designs see to that. And assure you the 
outstanding performance you’d expect from a tire named Daytona. 

So no matter what you drive, 




the more you demand from tires, the 
more you should demand Daytona. 

on-action tire. 






Dayton 



ATIRES 



Tfie OsytDn Tiie & ButiUer Co.. DaylOrt, OH 454Q3 
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T he- stretch from 70,000 to 80,000 miles 
proritmte a rewarding lull Id the owner 
of a car who Is also the proprietor of a 
dream garage. Just as during the Care- 
free Miles (Sec Hon 4), the car requires 
tittfe malnte nance work, 

"How about electrical component?" 
someone may ask, "You Vo not touched 
on the electronic Ignition distributor, 
alternator or starter motor," 

Right, and this is probably as good a 
section as any io discuss them. However, 
the electronic Ignition distributor, al- 
ternator and slarler motor don't require 
maintenance, and they are probably 
three of Ihe most reliable component in 
an automobile. 

We don't think you will have trouble 



wilh I hem during the 70,000-30,000-mite 
period. In tact, the alternator and starter 
motor may not give trouble tor many 
more miles beyond SO. 000. 

Note: No discussion will be presented 
here about the electronic ignition distri- 
butor because of a detailed two-part 
article on the subject currently being 
published in PM, Part i appeared in Ihe 
April issue, and Part 2 will appear In next 
month's (June) issue, 

Tht alternator: 

What’s to know 

The alternator, not Ihe storage battery, 
generates current for a car s electrical 
components. The battery, which stores 
energy to be used by the starter motor In 
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cranking the engine, gets its puice from 
the alternator, if it didn’t get recharged, 
the battery would soon end up lifeless, 

The main components of an alternator 
are the stator, rotor and diodes (rectifi- 
ers), Each component, when damaged, 
can be removed from the main body of 
the alternator and replaced or refur- 
bished by a professional alternator over- 
haul shop (see the yellow pages ol the 
phono book under, "Alternator and Gen- 
erator-Automotive Repairing"). 

The alternator’s electrical generating 
windings are encircled by a ring o) soft 
iron. This Is a stationary component, or 
stator. 

The rotor, which is an armature, is 
mounted on bearings and rotates in the 
inner diameter of the staler. The rotor is 
driven by the alternator drive bell, 

As the rolqr turns insido the stator, 
alternating current is generated. How- 
ever, a car's electrical components 
require direct current. Converting a.c. to 
d.o. tails to the diodes, which are one^ 
way electronic valves. There ere diodes 
which pass only negative currant lo the 
battery and other electricity-using units, 
and an equal number which pass only 
positive current 

Unlike an old-fashioned automobile 
direct-current generating system, which 
doesn't possess one-way rectifiers, an 
alternator does not need a regurailng 
device lo prevent current from reversing 
iisolf and damaging Ihe alternator. Roc- 
lifters dp l h I k. Job. 

However, a device that controls the 
output of voltage is needed. You see, an 
alternator thal is permitted to run without 
a control that limits output will generate 
too much voltage. Thus, the car's electrical 
components will literally burn up. 

Therefore, a voltage regulator is an 
integral part of a car's a.c. -generating 
system. In earlier models, the voltage 
regulator Is an external unit mounted 
near and wired to the alternator. In late 
models, the voltage regulator is a fully 
transistorized unit that is Inside the 
alternator Whether external or Internal, a 
faulty vollage regulator can be replaced 
without replacing the entire alternator. 

The alternator: 

First things first 

An electrical problem that is being 
caused by e damaged 1 alternator won 'I 
escape you for long. The generating 
system light or gauge on the dash wilt 
either light up or polnl to discharge. Or 
the engine won't start, because the 
battery, which you know Is fn good 
physical condition, is undercharged, 
Voltage regulators fall more often than 
alternators, with opposite results. A mal- 
{ Atease tempts? p$Qc 2J 6j 
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Fill out this radiator and leam the 
best way to drain and clean yours. 



Just clip and mail it to us We'll send you 
slep-by-step instructions on how you can 
clean your car's cooling system 
And to clean it besi use PEAK® cooling 
system cleaner In one easy step, it removes 
up to three times as much crud. corrosion 
rust and gunk as acid cleaners 
Plus, it's non- tox i c . non- acidic, biodeg rada ble , 




harmless to the skin and safe to use on all 
cooling system meiaJs. including aluminum. 

So fill out our radiator And learn the best 
way to clean oul yours I he PEAK way. 



r 1 

Yes. I want lo team. Please send me- mo-re inlorma 
lion on how I can clean my cars coaling system 



NAME 



ADDRESS 



CrTY 



STATE 



I Mail to; Northern Petrochemical Company 

\ William Thomas/2350 East Devon Avenue 
Des Plaines Illinois 6 GO 18 
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Wi n nna of lha largest makers of 
lulom olive gaskets. And 1 we have 
tlx booklets that will tell you wtist 
you need to know about gasket In- 
stallatioa plus lorque specifications. 
Learn about exclusive Tel Ion-coated 
FermsTorquo/Bluoa head gaskets 
that never require rstorqufng, 
Fel-CoPrene* - the all-rubber valve 
cover gasket, and much more, 




FVL#no IWCftTOMTlO 

?450 N. McCOrmlCh Blvd. 
Sktkit. ni. wore 



Yrs 1 Pl«a$« lend l He gitktt tHHrtlrti 
t HKtpca 51 .00' 16 cove i pos.1 aye and Hand imp. 
Milicevpantp: N-Prq int , Qtpt. pwsra. 

74M H. McCormick Bwu . SkoktB. HI. MOTS 



N*m* 4 



Address, 

City __ 



Stale 



* Teflon n t WtWmd Trrttmirk at DuPont ft, J 




functioning alternator leads to under- 
charging, white a malfunctioning voltage 
regulator usually resulfa in overcharging. 

In most cars, overcharging is easily 
detected. The battery will require water 
too often. Furthermore, you will probably 
get an odor resembling rotten eggs or 
sulfur when you remove battery caps to 
check the water level, 

Deluding overcharging Isn't this oasy 
wilh a sealed battery. Fortunately, sealed 
batteries are protected somewhat from 
overcharging, The battery grids, which 
are composed of a lead-calcium alloy 
rather than tead-antimony as in a con- 
ventional battery, won't accept as much 
current and are less susceptible to over- 
charging, 

However, if There Is complete loss of 
voltage control. In time the baitery will 
be ruined if you donT watch for other 
clues. One of the main Indications of 
voltage regulator failure Is a tot of 
burned-ouf bulbs. In this case, test the 
performance of the voltage regulator. 

Alternator ’'problems" are caused 
most often by a loose. worn or slipping 
(glazed) drive belt, tf the rotor can't turn 
at a specified rpm„ Ihe alternator can't 
produce its rated current. 

Make sure battery-starter motor cables 
are tight, free of corrosion at terminals 
and In good shape. High resistance 
causes a reduction in current delivery. 
Also see to it (hat wires at the alternator 
are tightly connected. 

For In-depth alternator troubleshooting 
you need an alternator test Instrument. 
This instrument is a volt/ammeter and 
rheostat that measures current output. 
You also need a diode tester, which is oh 
ohmmeter, Furthermore, you need specif- 
ic information concerning how to tost 



your particular alternator. Each model Is 
different. 

Starter motor circuit: 

Quick, easy checks 

Suppose the engine cranks too slowly 
and won't start, or IE doesn't crank at all. 
To determine if the cause is in the starter 
motor circuit, proceed as follows^ 

Turn on the car's headlights. If they 
don't burn brilliantly, the starting trouble 
ilkofy Is caused by a run down battery. 

If lights burn brightly, turn the ignition 
switch, watching Ihe lights as you do. 
One of three things Is liable to happen- — 

■ Lights will go out. 

■ Lights will dim considerably. 

■ Lights will stay bright. 

If lights go out. there Is probably a 
weak connection between the starter mo- 
tor and battery. Remove cables at Ihe 
battery, and clean posts and terminals. 
Do the same at the starter reFay and/or 
starter switch, and also where the battery 
ground cable connects to the engine or 
frame. 

If this doesn't solve the problem, test 
each cable lor high resisfancu to find the 
faulty one. Replace It, 

tf lights dim considerably, the battery 
may be run down, or there may be a 
mechanical problem in the starter motor 
or In the engine. Check the battery elec- 
trolyte sped tic gravity. If It's changed, 
ask yourself, "What in Ihe cnglno may be 
causing a heavy enough burden qn the 
starter motor to impede starting action?" 

First of all. could It be a combination 
of heavy motor oil and low atmospheric 
temperature? Cold causes oil to thicken. 
Another possibility is tight pistons and 
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COLLAR (INNER) 
RETAINER \ SEARING 



ROTOR 



PULLEY 



BRUSH ASSEMBLY 
PACKAGE 



OlODE TRIO 



TERMINAL 

PACKAGE 
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CAPACITOR 



REGULATOR 



AfrernatoJf vary somewhat from mamrtaclurer fo 
manufacturer but ihts Defcotron shown bora can be 
a good general guide fo disassembly. 
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TO IGNITION SWITCH 
ROM BATTERY / SOLENOID 

N. 

ONTACT 



SOLENOID 

PLUNGER 



TARTER X 
OTOR 



CLUTCH 

PINION DISENGAGED 




RETURN SPRING 



SHIFT YOKE 



STARTER PINION 
DRIVE GEAR 



CRANKSHAFT 

FLYWHEEL 



PINION ENGAGED 



Star (or motor operation and action of the 
sotonord fs shown In these two vhws* 



bearings. Have you done any engine 
work recently? 

II you discount the battery and engine, 
then the starter motor comes, next. 
Mechanical problems in the starter motor 
which Impose a heavy drag lhat prevents 
starting are a bent armature shaft, worn 
bearings, loose polo-shoe screws, and 
thrown armature windings or commutator 
bars. 

Starter motor failure is verified by 
disassembling the starter for visual ex- 
amination. and testing commutator run- 
out and armature circuitry. 

If lights slay bright, but the engine 
doesn't crank, there Is a circuitry prob- 
lem In the starter motor or starter sole- 
Hold. You can quickly check the starter 
solenoid by placing a heavy jumper lead 
across the solenoid's main terminals. 

If the starter operates, the solenoid is 
at fault. 

If there Is no cranking, the star tor 
mote* should be removed from the 
engine, disassembled and tested with a 
starter bench tester. 

As with alternators, si prior motors can 
be rebuilt, usually by the same profes- 
sional shops that rebuild alternators. 
When allernator or starter motor repair 
becomes necessary, get an estimate of 
what the overhaul procedure will cost. 
Then, compare It with the cost of & 
replacement unit that may be purchased 
at an auto wrecking yard. 




We've cataloged 
and classified Iham 
, . , all you need to- 
do is crderl 
PfYTi new edition 
el PLANS, 
PROJECTS AND 
PUBLICATIONS is 
a must tor every 
man. The cost o( 
50* will pay for 
itself again and 
again. 

Send tor your 
copy now. 
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T he designation, "Golden Age Miles," 
may prom pi a raised eyebrow. What's 
sq "golden" about a car piling up 80.000 
or 90,000 miles? 

By applying the designation "Golden 
Age" to this time of your car's life, we 
mean that Ihe 30.000-10-90,000 period Is 
a prelude to ihe 1 00,000 milestone It's 
a period when you begin to admire your 
vehicle's strength and what you have 
done io keep It in excellent condition. 
However, car service is a continuous 



process. The vehicle has to continue 
gelling the maintenance and repair ser- 
vices which have allowed it to reach 
90,000 miles, and which may allow it to 
double that figure In Ihe years ahead. 
Using this Car Care Guide as your basis 
and your dream garage as the "tool." 
attaining 180,000 miles is a realistic goal. 

In the -60.000 to 90.000 mile stretch, 
then, your car should coni I hue to receive 
the care it has golten Iron mile one. In 
addition, you may be faced with repairs 



we have not discussed before: specifical- 
ly, overhauling major coding system 
components and power booster units, 

Bui there's no problem. All ihe tools 
you need are in ihe dream garage. 

Cooling repairs: 

What's involved 

If you follow the schedule presented in 
Secilon 1, you will drain and flush the 
cooling system once during every 10,000 
mile period. Ai the same lime,, you will 
check hoses for wear and replace any 
lhal are damaged. Hoses are the weak^ 
link in a cooling system. They fell faster 
than other components. 

The lineup of hoses includes top and 
bottom radiator hoses, inlet and outlet 
heater hoses, and water pump bypass 
hose {If present). A hose that shows 
creeks as it is squeezed, or bulges under 
pressure {when Ihe engine is hot) should' 
be replaced. 

When a car reaches 80,000-90,000 
miles, other parts of the cooling system 
may have weakened and require repair-, 
ing or replacing. Most likely to need 
servicing are the thermostat and radiator 
pressure cap. which will probably have 
io be replaced before 60,000 miles. 

In order of repair likelihood, are the 
water pump, radiator and thermostatic 
fan clutch. 

Cooiing system repairs: 

Replacing a thermostat 

An engine that overheats or one that 
doesn't warm up to normal operating 1 
temperature is an engine that may have a 
bad thermostat. Remove Ihe thermostat 
by following this procedure: 

1, Be sure the angina Is cold. 

2, Remove the radiator pressure cap, 
open the radial or drain plug and allow 
coolant level to Fall below ihe Ihermoslat 
housing, (You don’t have to drain the 
entire cooling system.) If you use a clean 
receptacle to catch cedant, you'll bt* 
able to reuse it. 

3, Remove the lop radiator hose from 
either the radiator or thermostat housing. 

4, Remove the thermostat housing 
bolts. There are usually Iwo. 

5, If nacassary, slip ■ putty knife into, 
the joint formed by the thermostat hous- 
ing and engine block, and pry thd 
housing off. Don’t worry about the 
gasket. You'll be installing a new one, 

6- RoDca tha position ol the thermo- 
stab Make a menial note, 11 you have a 
good memory, or draw a sketch so you 
can reinstall the thermosiat properly, 

GM's method of checking a thermostat 
is as good as any other. Hast a solution 
ol 33-percent ethylene glycol and 67- 
percent waler to 25° above Ihe tempera- 
lure stamped on the thermostat valve, 
Submerge the thermoses valve com- 
pletely In the solution and agitate the 
solution thoroughly. The valve should 
open fully, If not, replace the thermostat 

Submerge the thermostat In a second 
solution of ethylene glycol and watei 
{same percentages) that Is 10 below lh< 
temperature stamped on ihe l her most a 
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valve. Agitate. The valve should close 
completely. If not, replace thermostat. 

To reinstall a thermostat (new or old), 
first clean the thermostat housing and 
engine block surfaces with a putty knife. 
Surfaces must be clean to have a seal 
that won't leak. 

Insert the thermostat in the correct 
position. Install a new gasket. Replace 
and bolt I he housing down. Be careful 
not to damage the gasket. After you hook 
up the radiator hose and replenish 
coolant, start the engine and check 
around the housing for leaks. 

You should also test the radiator pres* 
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Water pump overhaul Is stiff done, hue a 
professionally rebuilt pump it a good buy. 

sure cap with a pressure tester to make 
sure the cap is holding the pressure al 
which It's rated. Replace a bad cep. 

Cooling system repairs: 

Replacing the water pump 

Replacing & bad water pump Is a time- 
consuming job, but you can do the job 
yourself and save a lot Of money The 
loo Is you need are In your dream garage. 

You can't mistake a bad water pump. 
Usually, it begins failing, by making 
noise. Then, Coolant begins leaking. One 
way to find the problem Is lo run your 
hand around (he pump 1 engine off)* If 
your hand gets we!, lake out your tools 
and gel to work. 

Generally, the procedure you follow to 
replace a bad pump is to drain the 
cooling system, disconnect hoses, re- 
move drive bolts, take oft the fan shroud, 
remove the fan and hub assembly, and 
remove the water pump and gasket You 
may have to remove the radiator (see 
befew), 

Before you Install a new pump, clean 
gasfcei sealing surfaces. Install a new 
gasket and water pump. Tighten bolts to 
(he specification In I he manual. Rotate 
the pump shall by hand lo make sure it's 
turning freely, Then, Complete the repair 
by installing parts In reverse order of the 
disassembly procedure. 

Cooling system repairs: 

Replacing the radiator 

Radiators can got plugged or develop 
leaks. So can heater cores. Repairs may 
be attempted by a professional radialor 
shop, but (here is no guarantee of 
success. The part may be so badly shot 
that II can't be salvaged. The jobs of 
removing and Installing a radiator and 
heater core can be done In the dream 
garage. 

A leak in Ihe radiator or heater core is 

(P/q.v.™ rumJpjflftfl n 




“The grip ts baste 
tor proper control” 

Roger Siaubach, 

Dallas Cowboys 



"The grip is basic 
for proper control’’ 

Tom Watson. 
mi testers and 
British Open Champion 



"The grip Is basic 
for proper control” 

Armstrong Tires 

The way a tire Is designed and built deter- 
mines how well it grips the road. And that is 
a factor which determines the kind of driving 
control you get behind the wheel. Why do 
Roger Stay bach and Tom Watson prefer the 
Armstrong Coronet steel belted radial? They 
like the way Coronet s road* hugging design 
gives them a combination of driving control 
and passenger comfort Ask your independ- 
ent Armstrong dealer to show you the full 
line of Armstrong tires. You'll like the way 
they perform And you II love the values. 

Armstrong tires 

GRIP THE ROAD 
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easy enough lo detect. You can see It by 
putting ihe cooling system under pres- 
sure with a coding system pressure 
tester, ft overheating occurs and you 
wanl la know If the radiator is plugged, 
warm up I he engine and turn it off. Feel 
the radiator. It should he hoi along the 
left side and warm along the right aide, 
and there should be art even temperature 
rise from right to left. Cold spots In. the 
radiator suggest clogged sections. 

To remove a radiator for (he purpose 
of bringing it lo a professional shop for 
restoration or replacing It yourself, pro- 
ceed as foiiows; 




Therm os ref fc fen rods Toss power from 
four »ngitt* then a constantly tunning 
type. Check dutch oper effort periodically. 




fluid reservoir chamber 



1. With the engine cold, disconnect 
the battery. 

2. Drain the cooling system, and dis- 
connect radiator hoses. If there are auto- 
matic transmission oil cooler lines at- 
tached to the radiator, disconnect them, 
too. 

3. Loosen the radiator shroud and 

move Jt Iq the rear to gain maximum 
clearance. M necessary, remove the 
shroud, 

4. Remove ihe radiator attaching 
balls. 

5. (LHt ihe radiator out of the engine 
compartment, but be careful that you 
don't bang the radiator cooling fins. You 
wlli damage them. 

Cooling system repairs: 

The thermostatic tan clutch 

Although intermittent noise is normal 
when the tan clutch is engaged, contin- 
uous noise or a loud roar at engine 
speeds of 25D0 rpm and up Indicate that 



[he clutch assembly is locked up. il you 
can t turn the Ian by hand (engine fumed 
off, of course} or you get a rough feeling 
as you turn ihe fan, replace the clutch. 

Power brake unit: 

Insight into service 

It you are lucky, you'll be able to get a 
rebuild kit for your car's brake booster 
(power brake uni I). This will save you the 
cose of a new or rebuilt unit when the otd 
unit goes bad. 

How can you tell if power brake 
repairs are needed? The firsl indication, 
obviously enough, is when chart i$ 
required to bring the car to a halt Bui to 
positively point the finger at a power 
brake unit, let the engine idle for a few 
seconds. Then shut it off. 

Press and release the brake pedal a 
lew times, and note whether there Is an 
Increase needed In the amount of pres- 
sure, If you notice fhat an Increase is 
needed In pressure to engage the brake, 
than there Is nothing wrong with the 
power brake unit, if no increase Is 
needed, there Is a problem. 

Idle Ihe engine and disconnect the 
vacuum hose from the check valve on 
the booster. Put your thumb over the 
hose. You should feel strong suction. If 
not, inspect the hose and replace It if 
damaged. Be sure the hose Is connected 
to ihe vacuum source. 

Remove the vacuum check valve and 
blow Into the end to which the hose 
attaches. Air should no) pass through the 
valve. Mow, draw out. You should not 
have to exert any force. Replace the 
valve If II Is detective. 

If ihe cause of the problem hasn't 
been found, you have to remove the unit 
tor overhaul or replacing. If you are 
going to overhaul the booster, separata It 
Into its two halves and replace each with 
Its comparable pert In the overhaul kit. 

To remove a brake booster unit for 
overhaul or replacing lake off the master 
cylinder, disconnect ihe vacuum hose, 
and withdraw the bolts holding Ihe 
booster lo the brake pedal linkage and 
firewall. 

Power steering unit: 

Hoi much lo do 

Repairing a power steering gear is not 
something the owner of a dream garage 
would get Involved with unless he has 
spec let tools and detailed information. 
However, when a problem develops, 
such as noise, hard sleerlng or shimmy, 
there are several possible causes other 
than a malfunctioning power steering 
unit. They are as follows: 

■ Incorrect tire pressure, 

* Worn tires. 

■ Loose or worn drive belt, 

■ Wheel and tire imbalance. 

■ Loose wheel bearings. 

■ Warn shock absorbers, 

■ Faulty front-end alignment, 

■ Steering shaft and coupling misalign- 
ment. 
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A sk soneono in the business hew long 
a car can last it it's treated right, The 
answer you get will range from 150,000 
to 300,000 miles. Maybe more. 

An increasing number of car owners 
must agree. More and more of them ,3 re 
taking batter care of iheir properly, 
with the result that they’re able to keep 
their cars in use for longer periods. 
Several facts reveal this. 

For one, the average age of passenger 
cars on the road today La 5,7 years, up 
Trom 4.1 years In 1971, Over 93 million 
Cara now are three years old of older. 

According to TRW, |nc, ( a leading 
manufacturer of automotive repfacemeni 
pari a, the replacement parts (altornwhei) 







Sacfywor* will be a targe parr of car-care chores at thff stage of yout ear's fife. 



business is currently sailing $26.3 biJVrdH 
worth of parts a year. This industry has 
shown a 12' pore ant- par-year growth over 
the past lour years 

Surprisingly, this S2S,3-bllHon (jgwo 
does rtof include Urea, batteries, acces- 
sories and chemicals, such as antifreeze. 
11 only Includes "hard core" mechanical 
parts, such □$ ignition and fuel system 
components, exhaust systems, shock ab- 
sorbers. ball joints, wiper blades and 
motors, cooling system and engine ports, 
and paint and body supplies. 

Wo ve discussed most of these things 
in this Car Care Guide lor 1978. Wow, 
let s get to "palm and body," Why? 
Because In 109,000 miles your car j.usi 



isn t going to be that lucky, Its body is 
going to sustain some damage. 

However, your dream garage can be 
used as a dream body shop to repaid 
minor damage. Special tools needed re fix 
denis or a water leak aron'i expensive. 

The tutor maUon (h»i (allows outlines 
ways of using these tools to repair body 
damage, so your car can begin its 
second 1 00.000 miles looking as classy as 
at l he start oP its first 100,000 miles. 

Repairing dents 

A elide hammer makes the task easy. 
This topi will straighten a dont without 
1us& and bother. Here's what to do: 

fpreasn lure fn pflev 22? t 
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■ENGINE B RITE— America's No 1 engine 
cleaner Just ^pray ir on and hose if off 
•GXT XTRA TEMP ENGINE ENAMEL — Pro 
duces a last- drying, durable, high gloss 
heat resisisni finish 
* CAfl WASH — Out own biodegradable 
phosphate- tree powder 
•TAfl AlUG flEMDVEfl -‘-Especially lorm- 
ulaied to dissolve lar spots and loosen 
bug deposits. 

■GARAGE FLOOR, BAH-B-Q AND MOWER 
CLEANER— Removes the grease and oil 
from floors and machinery before ii 
reaches the house 1 



radiator specialty CO HP any 

Charlotte. NC ?823? 
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1. Punch holes In the dent with an 
awl. If the dent Is targe, place holes 1 
inch apart, 

2. Screw Ihe elide hammer into the 
center hole, and slam the arm back 
against the handle. Keep inserting the 
ham itier into one hole alter another until 
Ihe deni Is straightened, 

3. Press the work area down lo bare 
metal, using a grinding wheel and sand- 
ing disc. Extend the bared surface a little 
beyond Ihe original damage. 

4. Min plastic filler and hardener in 
the proportions suggested by package 
Inst ructions. Your auto parts and acces- 
sories dealer can acquaint you with this 
body repair material, and can provide you 
with sanding supplies, paint and wax. 

5. Apply the llller and hardener quick- 
ly before ll hardens. You have 5 to is 
minuies. depending on ambient tempera- 



ture. Do not apply filler and hardener if 
ambleni temperature is below 60° F. or 
above 80° F„ or If Ihe car's body is damp.) 

Lay rjn hghi applications until the 
material builds up to a height of Vn to V* 
inch above Ihe surface. Apply the mate- 
rial to bare melai only, 1 1 won't adhere to ( 
paint. 

6. Wad 15 minutes; Ihen scratch the 
material with your fingernail. If J| crum- 
bles, wait longer. The material should 
harden sufficiently in 15 to 30 minutes.' 
depending on ambient temperature, to 
allow you to continue working on the 
repair. 

7, Uu a Surlorm to mold the material. 

The Surf arm will also remove excess 
filler. Shave off about 90 percent of the 
built-up Hlfer, Mow, lei ihe repair alont 1 
for about 30 minutes to 1st the filler get 
rock hard, 



HOW TO IRON OUT THE WRINKLES IN YOUR BODYWORK 




Slide hammer is essential tool for [MlHng 
out denis in your sheet metal. 




Flit In wrinkles with a body filler after pre- 



paring the surface thoroughly. 




Shape Ihe hardened filler as close fo the 
original contours of the body as possible. 




Sand the repaired area as smooth as pos- 
sible with e fine grade pt sandpaper. 




Spray the paint end lei it harden thorough- 
ly before compounding and waxing. 
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8. Sand the repair with 40-grit sand- 
paper. Follow (his with another sanding 
U&lng lOD-grit sandpaper. Get the surface 
as smooth as possible. 

Mow, use 220-grit wai-pr-dry sandpa- 
per. Keep the paper wet and sand from 
the edge of Iho paint Into the work area. 
When you're done, me work area should 
feel as smooth as the adjacent areas. 

Use a sancting block. Don't try to sand 
the area without one. You won't do a 
good job. 

9. Mask off nearby body trim and 

eights, and apply a light coat of primer. H 
any cvor&pray gets on adjacent paint, 
wipe II off at once, 

Let the primer dry 15 minutes and 
apply a light coat of auto- body glazing 
putty, which will fill scratch marks left by 
sandpaper. Mow, lot the repair set for a 
minimum of one hour. 

10. 5and the surface lightly with 320- 
grit weLor-dry sandpaper, kept wet. Ap- 
ply another coat of primer. When the 
primer dries, apply paint. 

To get the correct color, find the paini 
color code on the vehicle identification 
plate, which is probably attached to the 
car's door pillar or firewall, Take the 
color code lo an auto pans and accesso- 
ries store. The salesman will see that you 
get the right paint. 

You will probably have paint left over. 
You can use It to touch up minor body 
scratches. Cut a hole in a piece of card- 
board, lay the hole over a scratch end 
aim the spray to hit the scratch. The 
cardboard will protect adjacent areas 
from overspray. 

Apply paint In light applications, using 
a parallel motion fsee drawing), if the 
spray is too heavy, paint will run. If you 
spray in an arc, the coat will bo uneven. 

Mo body preparation is necessary if 
scratches are minor, Howovor, deep 
scratches should be treated with sand- 
paper, primer and paint. Sand the 
surface as wo described above, and 
apply primer and pain!. 

Repairing a water leak 

Finding tho area (hat's leaking Is the 
tough job. The repair itself Is easy. 

First, determino Ihe area that's getting 
wet. Mo problem, It's either up front or In 
the back 

If water is showing up In ihe front, lest 
lha front windshield, If water Is showing 
up in tho rear of the passenger compart- 
ment or trunk, test the rear windshield. 

Test the front or rear windshield by 
(aping a garden hose to the car's roof. 
The hose should be without a nozzle, 
and its spout should point toward the 
glass area being tested. Place the spout 
about 30 inches from the glass. 

Put something heavy In front of the 
spout to disperse the waler so it will 
spread and How over all the glass area. 

Remember: water fiow must cover the 
entire glass, from one end to the other. If 
not, II will be just your luck lhat ihe area 
missed by the water Is the spol where 
:he leak la occurring. 

Turn on Ihe water. Allow II to How for 




PICTURE TOOLS 
FOR TOUR KIDS 



THEY'RE NOT 



BUT THEY ARE A| 

ANYONE WITH A WORKSHOP! 



Don’t gel angry at your family 
for misplacing your loob . , . 
Gel PM Pit TURE TOOLS 
. .. . ihcy take ihe guesswork 
out of wlmt goes where on your 
huitE shop pane l . 

Here arc 74 reoiisEn: drawing* erf 
hund and pur i able power tool* 
whh 4 pressure se noticed 
hacking Just fed off the back, 
and apply ihe picture t(Hfls lo any 
lire:* at all. Then, you'll know 



immediately whals mining, and 
whin's oul of place ■ 

lis easy and very inexpensive to 
have your home workshop well 
orfani/ed. Send for your 
PICTURE TOOLS today 
and lei your family know where to 
place your tools. 

Scndloday Only $4.95 plus SO* 
to cover postage and handling. 



~'p«f»rtMTOo£'Dept. G7~ I 

i Bo* 10 1 4. Radio City Station, N.V., N Y. 10019 1 

:j Please siend setfs) i( S4.95 plus 50 s each for ■ 

|l your PM Picture Tools. Enclosed is my check [ 

1 ur money order for Ihe amount $ 1 

Make cheek? payable to Popular Mechanic*. 1 

i 
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My W. tfiairtnaft. Automotive £*art& & Accessories A asocial ion 

Drive a Happy/^" % Car this^ar ! 



In 1978, r he ^tifomortVe Parts & ^rofsaorici siooaf ion , rep- 
tesetl ting over 50,000 retail outlets and manufacturers, and 

POPULAR MECHANICS want you to “Drive a Happy Cat"’ 
We're ainmn^ to make your car safer, more economical and 
more fun to drive during fhts sixth annual " May ts Car Cara 
Month" program. To deliver the car care message, ive'ir'e en- 
listed “Happy Car " the new Car Care Month symbol , 

“May is Car Care Month " continues ro expand- 
More manufacturers with many more quality automotive proJ- 
wcfs ate participating this ye at than ever before— they're listed 




here along with the products they'll be featuring in May, And. 
you W find more participating APAA retailers bringing these 
automotive products to you. Be sure to chuck th ** directory on j 
the facing page for your Car Care Month Headquarters- In 
addition r hundreds of newspapers are complementing the Car 
Care Month effort with information-packed Car Care sections, 
produced irhcooper at ion with APAA/ POPULAR MECHANICS, 

With all the great car care information and product 
specials available this month „ right now is the time fo star* 
getting your car in top-notch shape* 



CARCARE MONTH MANUFACTURERS 
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CAR CARE MONTH 



Them A PA A member retailers provide you with quality 
automotive products, anti many are offering money-saving 
specials on some of the excellent products featured 



in the CAR CARE GUIDE. Watch your newspaper 
for "Car Care " sec/kins containing announcement from 
your local Car Care Month Headquarters. 
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THE HIGH 
PERFORMANCE 



range. And wider heat range means 
better performance at any speed, in 
any weather. And longer life. 

NGKs can put any car on the road 
to good health. Foreign or domestic. 
Four, six or eight cylinders. 

Stock NGK copper core plugs. 
For cars that have to watch what 
they eat. 



It happened again this year, De- 
troit found a way to squeeze more 
power out of a small engine. Which is 
great for a car’s fuel economy and 
pollution level. But hard on its 
stomach. 

That’s why many new cars could 
use some copper in their diets — the 
copper core in NGK plugs. 

Ordinary plugs have iron cores. 
But copper dissipates heat as much 
as five times foster than iron. At high 
speeds the copper works to prevent 
pre- ignition, detonation and burning. 
Thanks to the copper core we’re also 
able to fight fouling at low speeds by 
using a longer-nosed insulator than 
that found on other plugs. The final 
result is a plug with a wider heat 



The Cupper Cure 
v™ mote, 



NGK SPARK PLUGS (U S A.). INC. 1652-56 West 240th Street Harbor City. California 90710 



4 
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POPULAR MECHANICS 




njj aujia ilUllii 



BALANCE & STABILIZE 
WHEELS 
PERMANENTLY 



l: least 50 minutes. Now comes a very 
Tiportant point: 

Every 10 minutes, rock the car from 
ifde to side tor 30 seconds to one 
ninute Water may accumulate In a seam 
ilcrng the front or rear windshield, but 
ray oof drip into the car unllf it's 
iisruplcd as the car turns a corner, 
locking vehicle simulates turns. 

Examine (he inside of the car. II water 
i as appeared, you should be able lo 
lonfirm that the leaking area Is the front 
ir rear windshield. What do you do? 

What you don't want to do Is Pay wind- 
ihiald sealing compound over the wind- 
;hield moldings This won't slop the leak. 
\W it win do is make it tougher to remove 
he moldings so the windshield can be 
(rated, properly. 

Do the job right. Use a windshield clip 
ool, which is a professional body shop 
ool (hat isn't expansive. Slip the tool 
jnder a strip of molding and slide it 
ilong until It hits a molding retaining 
Hip Twist rhp tool This will pop the 
molding loose from the clip. Continue un- 
II all lour moldings have been removed. 

Do nol use a screwdriver or pulty knife 
n psnco of a windshield clip lool. There's 
i good chance of cracking the glass. 

Whan moldings have been removed, 
ake off and discard ell old retaining 
dips. Put a new retaining clip at each 
?o«nt where an old one was positioned, 
lelaining clips may be obtained from an 
iu!o ports and accessories dealer or an 
eulo body shop. 

Apply a liberal quantity of windshield 
iealnr Be sure (he bead covers the 
tntlre circumference. Don't leave any 
japs. Attach the molding strips by press- 
ng them onto retaining Clips. 

Suppose the water teal doesn't uncover 
he leak. Close ell side windows lightly 
and aim (he hose at them. 

Bq sure the anil re area la covered with 
vater. Train (he hose ai each spol for a 
:ouple of minutes. Have patience and be 
meticulous. 

It would help to have an assistant 
jilting In the car who can alert you il 
water begins leaking, tf a leak becomes 
apparent, the sealing rubber gaskets 
iround window reveals and/or doors 
should be replaced, II (hey are dried out, 
jr reattached If loose., Use rubber 
:ement to do the job, 

If an gp-fronl leak has not been uncov- 
ered, hose down each conceivable cpen- 
ng into the car for several minutes. This 
ncludes every seam and bolt along ihe 
irewall. drip railings and “A" posts. The 
A" posi Is Ihe structural part of Ihe 
jody on each side of the windshield. 

Once the leaking area Is found, it can 
>e sealed with silicone rubber caulking. 

If water appears inside Ihe irunk, 
ihanoes are the gasket has dried out. 
f'du Can replace It by pulling of I the old 
jasket, cleaning the surface with a wire 
jrush and alcohol, and Installing a new 
jasket with cement. 

You will probably have to do this job 
■gain — when ihe car reaches 200,000 
niles. Bui. what Ihe heck. By then you'JI 
jwn a gem of a classic car. 
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PUTONA 
RUST RESISTANT 
SHINE. 



C V PrOftA,l_ AHCC ft insK 




WHEEL BALANCER 
ADJUSTS FOR TIRE WEAR 
AND CHANGING ROAD 
CONDITIONS AS YOU DRIVE! 

SAVE TIRES SAVE MONEY 

SATISFIED OWNERS THJFORT 5ft TO 
1 QCTi GREATER T|HE LSFE PAV5 TOR 
GVROeALANCER$ IN MONTH* , . 

AND THtV LAST THE LtF* OF TH 
CAW FITS MOST U AND FOREtO 
AyTOI, 

$19.95 a Pair 

MONEY BACK 
GUARANTEE 

*0*1* kUQQI" 

GYR©BAL ANCERS ... 

p,p. box »oai s 
SUNNYVALE. C* 9*ft« 

IN CANADA - J T FAC Eft 
F.O. SOX *59 6 STNC, EDMONTON 

*iY * f li 4KI 



ALSO A V A I LA Cl LK AT 
MONTGOAURY WARP*. 

bAMlvr*. GRAND auto, a loins 

i C WklTfifV, RRINCE5S AUTO 
AND MANY OTHERS 



cam. add Sales T<x 
8* Ht< Amsrl c*rd H 
Matter Charae OK . . . 
On* whan I Size, 
no. Lubl Man* 
Year arid Model 





Mall Orders T u 

etc 

13-til So. La Ct, enega Btvd 
LdS Angeles, C.A 90034 

Ordftr By Phena: 

Toll Free (1-BDD) H21-0315 
A|**ka, CalifqrnlH, Hawaii 
and. Canada - U-?l3J 83C-&5-53 



H c °& S^495 



Vers able. Instant elec If ie power 
anywhere. Com vert* tSvoli DC 
power Irom engine alternator 
into 1 10 volt DC ilk pdwe< 
tools and small appliances 



* Easy to install 

* Will not damage engine 
alternator 

* Made in U.3.A* 
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Silent 

Vehicle 
Alarm 



An immediate 
Warning System That 
Alerts You ( And Only YouJ 
The Instant Your Vehicle 
is Victimized I 



Crime Is On The Increase! 

According to the FBI, 1.000,500 ve- 
hicles were stolen last year — that's one 
every 32 seconds! In addition; there 
were 995,287 reports of personal prop- 
erty taken from vehicles and 1 ,216.462 
cases of vehicle accessories (CB 
radios, stereo equipment, etc ) being 
stolen. This enormous total of 
3,212,249 cases of vechicle-related 
theft victimized one out of every 78 
people in the United States At this very 
moment someone could be breaking 
into your car! 

Do You Carry Valuables in Your Car? 

From time to time, nearly everybody 
leaves important or expensive property 
in his car unattended. Salesmen may 
leave samples for a few minutes, a few 
hours — even overnight Businessmen 
leave irreplaceable papers. Families 
leave luggage, camping gear photog- 
raphy equipment. CB radios, car 
stereos — even cash. Guard your valu- 
ables, samples and your car with the all 
new PAGE ALERT 101, Once installed, 
you will be alerted the instant a door, 
hood or trunk lid is opened. It cannot 
be disconnected from outside and 
there are no embarrassing noises. 



Ease of Operation 

Should your vehicle be entered by a 
thief, the powerful transmitter sends an 
individually coded radio signal to a 
small pocket pager which beeps its 
warning so that you may protect your 
property or call police. It punches its 
warning signal through buildings and 
other obstacles and has a range of 
more than. Va mi lei The sophisticated 
coding system provides an infinite 
number of individual codes, 



A MUST For Delivery Truck A 
Tractor Trailers 

If your business involves deliveries of 
any kind 1 — a PAGE ALERT installed in 
every vehicle in your fleet cart provide 
important protection against expen- 
sive losses. Big tractors and trailers 
and their contents represent enormous 
investment, Even if the truck or cargo 
itself is not stolen, the cab may be se- 
verely damaged when a thief rips out 
the tape deck or CB radio. 

Camper*, Trailer*, Vans, Motor 
Homes, Boats, Planes 

Recreation vehicles are often unat- 
tended while their owners go hiking, 
fishing and sailing, Their locks are little 
deterrent to determined thieves. But 
the PAGE ALERT can notify you the 
instant your RV is broken into. For RV 
owners the PAGE ALERT can double as 
a one-way communications device to 
alert family members in case of 
emergencies or simply when meals are 
ready. 

Inventory and Industrial Security 

The PAGE ALERT 101, Theft Warning 
System by Coded Radio Signal A Pock- 
et Pager, is ideally suited tor after- 
hours security of manufacturing plants 
and large warehouses where guards 
are posted, A single transmitter and re- 
ceiver combination, with several clo- 
sure switches, can alert the guard to 
any intrusion into sensitive areas. As a 
result of the PAGE ALERT 101 s 2 tone 
sequential coding, several systems 
may be installed, enabling the guard to 
pinpoint the break-in. Because the 
PAGE ALERT requires no time- 
consuming and expensive hard- 
wiring, its security applications are al- 
most limitless. 



Com mere I at Communication 
Application* 

When an important call is received, a 
construction boss can be beeped at the 
top of a skyscraper by a pocket pager. A 
car salesman can be called in from the 
lot. The PAGE ALERT 101 is perfect for 
hotels and motets and in-plant pag- 
ing. When important personnel are 
needed they can be reached almost 
anywhere on the premises. 

Unique! 

The PAGE ALERT 101. Theft Warning 
System is truly unique in the security 
industry. A wireless transmitter pocket 
pager system that can be anything from 
a vehicle alarm to a building security 
system Use your imagination and 
remember — PAGE ALERT MEANS 
PROTECTION! 

Simple to Install 

Complete, Easy-to-foMow instruc- 
tions come with each unit No special 
skills needed. 

Special Introductory Offer 

Order yours in the next 30 days and 
instead of the regular list price of 
$189.95. we will ship yours at the spe- 
cial price of $149 95. WA residents add 
$7 65 safes tax, 




E WK 

Electronic Wholesale International 

Box 67, Fairfield. WA 99012 

CALL TOLL FREE <er#dJl card irtTarf.) 
and ask for OPERATOR 62 

California - 800-652-7711 
Alaska A Hawaii - 800-824-5180 
All other - 800-824-5120 
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Carry in four car alt the equipment you witi need ft faced with a medical emergency or mechanical breakdown on the road. 




Taking inventory 



T he following Hat may be used to gath- 
er equipment for your dream garage. 
Moat of these items may ba purchased 
as needed, so are placed into categories 
which coin-cider In general, with lha 
servico-by-.mil cage sections in Ihis Car 
Care Guide, 

Your inventory will depend on how 
much work you want lo do yourself, and 
on the car that's being serviced. 

General in -garage equipment 

Adhesives, assorted 
Air compressor 
Alien wrenches 

Awl 

Buckets} 

Can opener 
Clamps 

Cleaners for auto parts, tools, hands 
Common hand loots, assorted (screw- 
drivers, pliers, opon-and wrenches, bon 



wrenches, etc.) 

Coveralls 

Creeper 

Door and window security locks 

□ropllght 

Dust mask 

Fasieners assorted (nuts, bolts, wash- 
ers, screws, colter pins, etc;) 

File cabinet (for warranties, owner's 
manual, product folders, etc,) 

F<re extinguishers 
First-aid kit 

Flashlight (and spare batlenes) 

Funnels 

Garage heater (kerosene) 

Gear and bearing pullers 
Gloves 

Grinder, bonchtop 
Hacksaw 

Hooks (to hang equipment) 

Impact driver 
Intercom 



Jack stands 
Jumper wires 
Nut drivers 
Oil Cans 
Overhead hoist 

Penelralirtg oil 

Petroleum jelly 

Pipe cleaners 

PM Car Care Guides 

Power drill, bits and buffing pads 

Propane torch 

Pry bar 

Punches 

Putty knives 

Rolling tool cabinet 

Safety goggles 

Sealants, assorted 

Seal puller 

Service literature 

Scissors 

Shop cleanup vacuum 

ffitw IW to page 230) 
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Pull out enough tape fop 

L&f&TH OF PANEL. REMOVE 
PAPER SACKING &, APPLY Fftrtr 
INCH OF TAPE. EYEBALL FOR 
STP A! SHYNESS . . . Bfljffi TAPE 
gently TO SURFACE. IF YOU 
&QOF, UU$T UFT <v£fin.Y & 
REPLACE l BUPfNfSH YfSTH 
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PLAW AHEAfJ FOR ACCENT*! 
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IVS A TAPE DESK! 

Wf# MJlH-smtPS. FAH-Our 
HOOD dE DECK DEStf&NS flfff. A 
BREEZE. ■ ONE POPULAR 
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Smoke alarm 

Socket sets (standard and metric) 

Stapler 
Slop slooF 

Stethoscope (to pinpoint engine noises) 
Span! maintenance parts such as wiper 
blades, oil and air filters, drive bells, 
PVC valva, ignition cable set. thermo- 
stat. etc.) 




Buttery charger tor your garage should 
feature high and low charging rates. 



Support ramps 

Tapes, assorted (erect no. duct, ate.) 
Tool caddies 
Torque wrenches 
Trash can 



Vise 

Wirq brush 
Wire cutters 
Workbench 
Work clothes 

Section 1: The early miles 

Airconditioning service equipment 
Automatic transmission fluid 
Axle lubricant 
Battery charger 
Battery cleaner (baking soda) 

Battery hydromeler and load lester, 
terminal end post cleaning toot, term- 
inal puller 

Batiery water syringe, distilled water 
Belt tension gauge 

Body cere products (chamois, sponges, 
cleaning compounds, tar and bug re- 
mover, glass cleaner, vinyl cleaner, 
l ouch -up paint, wax, ole.) 

Brake fluid, hoses 
Chassis lubricant 
Coolant (antifreeze) 

Cooling system and heater hoses, flush- 
ing equipment, hydrometer, pressure 
gauge, i her mo-meter 
Distilled water 
Drive belts 
Engine dqgreaser 
Fuel filler 
Grease gun 

Greases and oils, assorted 
Lubriplate 




Vacuum gauge fs an essential diagnostic 
tool. Large dial face Is easy to reed. 



Motor oil 

Oil draining and disposal equipment 

Oil filter, iilter wrench 

Bower drill and buffing pads 

Power steering fluid 

Spark gap gauge and sandblaster 

Steering gear lubricant 

Suction gun 

Tire air pump, pressure gauge, valve 
cores and caps 
Windshield washer fluid 

Section Zi The growth miles 

Automatic choke cleaner 
Breaker points and condenser (conven- 
tional ignition) 

(Please turn fo pagq 232) 
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DO YOUR OWN 60 SECOND 
AUTO LAMP INSPECTION. 




Your best replacement — General Electric Plus 25 headlamps 

If your headlamps are burned out, replace with General Electric 
Plus 25 headlamps. They generate 30% more light than our 
previous standard headlamps, which helps you see 25 teat 
further down the road. In fact, you should replace both 
headlamps with GE Plus 25 r s to get the full benefit of nor* 
light. The easy way to know if you have Plus 25 s in your 
car is to check the number on the back of the light If it's 
#4002 or #6012, it’s our old model. If its #4000 or #6014, 
it's a Plus 25. You can do-it-yourself, or have your 
service dealer install them. General Electric, Miniature 
Lamp Products Department #3382, Nela Park r 
Cleveland, Ohio 44112. 



GENERAL 



he 






ELECTRIC 



Non-functioning lamps are one of the leading reasons for safety inspection failure. But it's easy to make 
your own safety check. Just turn on your headlamps and four-way flashers. Take a quick stroll around your 
car and check your headlamps, stoplights, tail, side-mar ker, park n g and license plate 
lights for burnouts. It could prevent an accident or even save a a. 



If You’re Into Automotive Investment, 
Here’s a Statement About Profit and Loss: 

Buy The Mark Ten B Electronic Ignition And Sonic Sentry 
Anti-Theft Alarm Now! 




The profitable part about the Mark Ten B capacitive 
discharge system is that it actually eliminates 3 out of 
4 tune-ups and deals with rough idling, slow starting, 
hesitation during acceleration and poor gas mileage — 
on the spot! To prevent loss, the Some Sentry 
protects your vehicle and contents from theft by literally 
blowing the born on anyone who intrudes into the 
harmless, ultrasonic field it emits throughout the interior of 
your car, truck, van, camper, bus, boat or airplane. 

To team more about these quality, protective accessories 
liom Delta, Invest a minute of your time by filling out 
and mailing the attached coupon today I 
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Compression Q&tiCji) pinpoints cortoittorri 
inside four angfna — and if* easy to utm. 



Cam lubricant {conventional ignition] 
Carburetor air cleaner 
Compression gauge 
Distributor cap and rotor 
EGR valve 

Engine diagnostic equipmeni (select 
from ihe following): Dwelt meter/ tach- 
ometer, angina analyzer, exhaust gas 
analyzer, oscilloscope, stethoscope, 
stroboscopic timing light 
Fuel evaporation control system liltor 
Head gasket 

Ignition coil and ignition point feeler 
gauge and wrench lor conventonai 
ignition 

Manifold heat-control valve lubricant 
PVC Niter and valve 
Remote start switch 



Sparkplug cables 

Sparkplug holder tap set (for cleaning 
and relapping plug ports) 

Vacuum gauge 

Section 3: The adolescent miles 

Automatic transmission filter 
Shock absorbers 

Wheel bearing packer, seals, bearings 

Section 4; The carefree miles 

Battery cable puller and cables 




Fiftausf gas analyzer checks emissions 
end la excellent fool tor curb fune-up. 



Directional and hazard signal flasher 

Fuses 

Headlights 

Windshield wiper arms and blades 

Sed ton 5: The transition mites 

Brake call par repair kit 
Brake cylinder hone, linings (pads), and 
overhaul tools 

Exhaust system pipes and joint sealer 
Mufller and muffler clamps 
Wheel cylinder repair kit 

Tnl 

Section 6: Restating temptation miles 

Carburetor cleaner and Itoat 
Carburetor overhaul repair kit 

Section T: The ongoing mile* 

Suspension bail joints and gauge 
Universal joints 

Section 8: The pay oft miles 

Alternator repair parts or new alterna- 
tor 

Battery and starter cables 
Ohm meter 

Starter relay and solenoid 
Volt/ ammeter and rheostat 

Section 9: The golden age mile* 

Cooling system and heater hoses 
Cooling system thermometer 
Radiator hoses and pressure cap 

r fjivj.su ruT/i to ottoo 234 } 
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The Popular Mechanics Product Feature Marie. 
You'll find it on tools, home and car care 
supplies, workshop accessories and much more. 
Products displaying the Mark let you know 
they've been featured in the pages of 
Popular Mechanics. 

And for over 15 years, readers have been turning 
to Popular Mechanics' pages to Find reliable, 
authoritative information on a vast array of topics 
ranging from home maintenance to outdoor 
leisure activities to automotive care. The 
reason— a solid reputation built on a tradition of 

dependable reader service. 

The Product Feature Mark ls one more way 
Popular Mechanics serves its readers. 



532 POPULAR MECHANICS 



LOOK AT ALL YOU GET! 



2.505 nui5. bolts, acrawa, and other fastener* * Heavy-duty, polystyrene 
cabinet, I? 11 W. x SVi" D. xft"H, * 25 preprinted I. D. labels * 75 individual 1 
compartments a 25 frig hlrr pact plastic blni, 2" W. * 5Vi" D. i IWH, 
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Just about every nut, bolt, screw, washer, and 
cotter pin you’ll ever need — over 2,500 pieces — 
all organized & labeled in a multi-bin cabinet. 



a tipnj**r* itor* ho™#, iKap. vr 

■Mill 

a 1.504 'Mil npri hirlja — pll hlljih -q tipllh,. |.nc DtplWl (nilt- 
wHJtenU ItwH, 
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NHJUUI SCI I MCE, WORKBENCH, P MULT HANDYMAN. 
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I 1 Vf % ' Will 

S-n c c ID rti Chart 
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Now you can have just lhe r>gh1 nut, bolt, screw, wajihw, or 
colter im al your Hngente* , . whalavar Eta JfO&l And h* an 
Aimoiit iR^aiavftbi* tow pnee?l 

With Ha NUT 1 BOLT SHOP - a complete sue range c* 
Just about every kind- of hardware vault ever need All 
organized In or*e 26-1ra^, 7S-t*n cabinet. Perfect For auto 
repa--r. Home ptd|Kli and hobtHae. Gtf lea irui ntanance-. Arid 
sidutEiiai trtce uu. Gre*i a* ■ gift . too! 

So more llme-aonsumiiig trips to the hardware iiiyp No 
more iasa-Ehan-prala«ioci*l looking repair Jot*. No more 
searching through old coPfe* cant M odde and ends 




OUR CUSTOMERS ARE AMAZED 
AT THE VALUE1 

"i don't fee how you make a profit at 
■uch a low coil I I found 1 1 much more 
than | iipKlidH” 

M. D . Doraatte, Rockville. Maryland 
"An exarilent buy. At retail prlcw, 
would have cost far more , . . uiuslly t 
minimum of 3c ra Be a plccel" 

G. L. Steiger, Cnf jn id, Connecticut 
"Ouillty k HttllinT, Great for do-19 
youitetfen . . . and convenkentl" 

Or R. Delmedsa, Sunnyvale, C^fifornla 
rr |Va priced (hem Iterm fepirate “ It 
would hjvp ml far more for I hem Eat 

i hardware PtOr*}." 

J. 0, Rueeall, Cicero, IFIInolf 



Order Ipdayl Send Chech, money order, or company 
purchaae Order For Just llfl .95 Ipto* M 90 sNpping end 
handlinflJloD R.l. IndusUlea, Inc ,60&4WealHr*gton Ave.So.. 
Eden Prairie, MN B6344. if you're ml complately satiailed — it 
you're net truly amazed bI ail you gel — return it within 30 day a 
lor e Full refUsd. No Queatiora Jehedl And keep (he FREE 
t? 50-valufi welt chart for your Eroublel 

- 24 HOUR SERVICE - 

CREDIT CARD BUYERS 

Cal OUT 24-hOyr SnK-trw OymtHH ** 

ImmediDlv cmvice 900-331-1000 
{In Oklahoma, can 91 B-664-B3QO c alii'ctt 




r 1 

■ Q.H.I, Industrie!, tnc 



3D DftV tlNCONDlTIQfrlU MONff BACK lUflRIiNTCl 



Dept, PM-sa 



■ 6804 Washinqlon Ave. So , Eden Prairie, MM 55344 

I WISH TO QRDifr flQTY |i NU T & BOLT BNOPfS), w 

f □ I hnve *hcL0S«Cl my check, money order, dr corT-pany jwrchsaO order 
c 1ofSl&.95 plus 4390 «a. (IV N reaidenle add 4^ sale* Eax|. 
i Dl wiatiEo charge it its (check anej: G American Express Q VISA 

I 0 Dintirii Club 0 Fvtasler Charge DCarle ItHanche 

■ CARO NO EXP. DATE f 



SIGNATURE 



• NAME 



ADDRESS 
City, 



. STATE . 



.ZIP. 



^ ThB Workthope" R>ntl “The Mut & Boh Shop' r pro (reclnmirks pi D R I induilries. Inc , Eden Pi/urla MN. 



*I^7B D R I Industry,. Inc , Edeh Pr#irle, MN 
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The 

between 

tune-ups, 

tune-up; 

II ' S too Soon tor ;in uthfi r tu nr? ■ up , 
but your car is starting to buck and 
stall again and the idling 15 tough, 
Gumout !S I he answer. 

Use Gum out in yout gas lank foui 
times ti year and Jet Spiay on l he 
carburetor linkage. 

Our products are fh^- answer when 
trend les are ca u s ed by a tl 1 t 1 y 
carburetor. 



AND FU* L 
®>STfM CLlANiS 



PENN20IL COMPANY 

GLJWJl DIVISION, * CI(VELW.OW 04 iJHj 4 
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Thermostat 

Water pump repair kit 

Section 10: The begin-aga»n miles 

Auto body glazing compound 

Body hammers 

Body molding 

Brake booster check valve 

Fiberglass repair materials 

Grinding wheel 

Paint and primer 

Plastic tiller and hardener 

Sandpaper (various grits) 

Slide hammer 
Surtorm 

Windshield clip tool, molding, retaining 
clips, sealer 

In-ear equipment 

Air pump 

Gallery terminal cleaning tool 




Engine analyzer, this one a digital type, 
often many functions In one instrument. 



Bulbs 
Blanket 
Gan motor oil 

Cold weather engine starting spray 
Continuity tester 

Cooling system and heater hoses 
Distributor cap and rotor 
Drive bell 

Emergency money ($5 or more) 

Empty gas can 
Factory service manual 
Firsl aid kit 
Flashlight 
Fuses 

Gas siphon hose 

General loots (screwdrivers, wrenches, 
pliers) 

Headlight 
Ice scraper 

Ignition coil, points file and gauge 

Jack and support pad 

Jumper cablos 

Lock do-icer 

Logbook 

Muffler clamps 

Penetrating oil 

Radiator pressure cap 

Rags 

Road emergency kit {flares, reflectors, 
"help" sign) 

Spark plug end wrench 
Tire pressure gauge, valve Cores and 
caps 
Tow rope 
Wheel chocks 

Wheel lug nuts (spare), and nut wrench 
Windshield de-icor 

Work gloves M4 








When you build the 
rugged Popular Me- 
chanics air com pres- 
sor, you'll get one of 
the mqst versatile shop 
tools around. It's a 
lough workhorse that 
can tackle jobs you 
never dreamed of do- 
ing before — riveting. 



Seed today for your 
Popular Mechanics Air 
Compressor plans, and 
acid j new dimension 
to your workshop. 
Only 35.95 (add 75< 
for first -class mailing). 



sand-blasting, spray 
painting, inflating and 
countless other proj- 
ects. And. unlike ordi- 
nary compressors, (he 
PM air compressor can 
evacuate your car's mr 
conditioning SySfl 
But best of all, its af- 
fordable, With plans 
from the Popular Me- 
chanics Plans Library, 
you can build the PM 
air compressor your- 
self and save up to *■ 
$200. 



Send checK or money order ( 0 ; ITS 

Air Compressor, Popular Mechanics Flam Library, 

Box 1014. Radio City Slaiion, New York, N't 10019. 

I^IAc ffcfrki pjyjWr 16 Popular Mtefwiin I 

Please send me . sets of Popular Mechanics air 

rompressor plans at $5.95 each (add 75 f each fur first- 
class mailing), 1 enclose my check or naoney order 
fpr 
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To insure your own RAC “Fun Insurance 
Policy”, just send us two dollars lor your 
copy of "TUNE-UPS” and - (for a little extra 
fun) - well throw in a free six-pack of RAC 
Thermalfoam Beverage Holders. They will 
keep your winter warm- me’ ups warm and 
your summer coolers cool . . . while you tune 
your car for extra savings and driving 
pleasure with RAC Test and Tune-Up 
instruments, tachometers and gauges! 



Name. 



Address. 



State 



A-ge .Sex Mike ol Car 



Year 



What’s tuning your own car all about? 

RAC's “Tune-Ups’ 1 book lakes the mystery 
out of engine tune ups as it explains step 
by-step how to tune your engine for It, 

maximum economy, performance and 
reliability. Anybody can do if. And with 
RAC equipment, you’ll be set for years 
of trouble-free driving, 

So send now for your very own copy of RAC's “Tune-Ups'" book, then 
head for the automotive department of your favorite retail store where 
you will find all the quality RAC Tune-Up Kits, Ignition Analyzers, 

Timing Lights with Inductive Pick-Ups, Compression Testers, Dweil- 
Tach-Points Testers and more! While you are there don't overlook famous 
RAC Tachometers and Gauges, They hdp monitor your tune-up work 
as they tell you "whatk happening" in your engine at 
all times. 

That’s “Fun Insurance." When you are ready to go- 
ycur car is ready to go. 



Rin Insurance 

Whether its a weekend outing or a two week vacation 
car trouble can ruin your family’s fun . , . and cost you a 
bundle! So why take chances? A properly tuned car is 
the worlds best insurance against engine problems. 

And RAC’s simple guide to auto tune-ups can 
show you exactly how to- do it . . . yourself. 



Mail coupon to: 1 

Rite Autotronks Corporation, Depl . T.U., 3445 S. La C Senega Blvrf., Los Angeles, Ca, 90014 W JCfl 
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LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC.? 
CHECK THESE LISTINGS. THEN USE THE COUPON BELOW. 



WORTH WRITING FOR 



& 20 , Today'* gaakeli 

S'r-J-Pm, Inc„ nmmiJaftiirL-f nl quallty^iifiinKTHl olfeni 

un Informative 12-w illustrated booklet cow ring jackets and 
scaling until riij/Eiujs. Good technical and background trite oh 
mite gjiskuts. Only 25n?. 

821 . Ac A you going in th* rl-g.fi! direct! on? 

Now yon un be sure about where you're hi-iitling. The bill line 
of Airguitlf precision instruments indatUns compnsses, alt ini- 
otersi mu) l£-vult ducks, are detailed in free literature. 

822. Alt your auto question* answered 

Shell Oil uIFgtji their complete set of booklets eoverinn iii*t atanit 
m-ry aspect of nwiiinA ami (in'ratinjt a car. felath booklet k fam- 
nackod with valuable solutions in con m ion problems encountered 
by car owners. They cover topics Mich fl car repair, reacting hi 
daiitfeituis driving situations. car buying and sollmg, saving [in 
fuel costs anil loads more. A must for any driver. Free, 

923. Keeping ■ cool car 

An average automobile develops enough heat to keep li fiw-rnNiin 
liiitiu' warm io winter, mi its im purl llii! |0 liave a JitSOll tiMlIillH 
system, A HS-paigi* pamphlet from Stunt tells you all ymi wed to 
ktitrw hp ktrep your ear's cooling system operating smoothly. 
Chapters on mormon Eate, pressure caps anti more provide useful 
itifor illation fur any car owner. Free, 



825. Knowing your spark plug* 

This pamphlet from Busch is your guide to getting the most from 
yotjr spark plugs. It explains spark plug construction anil gives 
installation tips to make spark plug replucciiictit an easy do-it- 
yourself tob, Also Includes hints on now to tell when sparii plugs 
need reptueemoiih Free. 

Q25. Torch guide 

The Bcmzamatii tuning imd welding torch is a versatile fuuHn- 
one workshop tool — it can lie used for soldering, bracing, welding 
ami cutting. This 6- page guide gives many suggested uses to 
get you .started on challenging new torch project*. Informative 
and free. 

827. Tape trteki 

A full-color 28-page manual from Trimbrite is loaded with ideas 
for applying custom self-adhesive tapes to your cur. Here are 
tall the customizing “bow-te” tricks for do-it-yourself ph stripping, 
stripe kits, mu nils and ottem self-adhesive*, $2,110 

925 , Fad! about ahock abaorbar* 

Colk] shock alnsorbers can help smooth out those fume-jarring 
humps am! holes in the road. This brochure tells all tlu- detail* 
about KVB Gos-A-Just shock absorbers. including how this differ 
From conventional shocks, ids free. 



824. Slop choking your choke 

You can keep your automatic choke working well if yon check 
it jH riodically xnd mam Emu it properly. Gnmout shows you how 
in an UifoniiAtfve 20-page boultM filled wtih helpful Jta grams. 
Free. 



929. How i your body? 

Winter can be rough on your cur, so Woudhill Chemical oilers 
some solutions for minor body damage. A manual with easy tu 
follow IiLHtmclioos and plusttii HL huw to fi\ nist-oubi. senilehe* 
and dents. Only 50^. 



Car Care... Hand Care 

Here’s The Best Of Both 



gojo 1 For Your Hands; 

World* No. J Selling Creme-Type Hand Cleaner 

Go- Jo quickly emulsifies and removes the 
toughest embedded grime with or without water 
Ami Go-Jo contains lanolin and other skin cofldi- 
liunmit emollients to protect hands from drying, 
cracking and chapping. Available in our convenient, 
wall-mount, 18 or., carl it id gc/di spenser system and a 
portable 14 ty/, plastic container, h’s been No. I for 
over thiriy years, [i'll he No, I with you, too. 



For Your Car: 

America's Leader In Auto body Repair 

Snottite^ Life 'N' hasy^Atilobudy Repair 
Kits. Inside ibe can, you'll find the same lightweight 
body filter the pros have muds No. t . Outside, you'll 
find; our exclusive "color guide” mixing chart Unit 
shows you exactly what color Lite *N' busy should 
be when correctly mixed with cream hardener. You 
can file hours even da vs 
later, Professional results 
every lime. 



3J 



ktl' ‘ 

laasEsr 



W e* Esf« 

fttfjcur Kir ^ "TB poll 



___ _ dm 

GO JO tWUUSTFUES, /A/C. P.Q. SOX 991, AKRON, OHIO 44309 
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830. Be on titt al*rt 

Here"* a valuable campi'abnijv« iitimnil OH the auto wwlina 
system ami drive belt Installation- Explains the function u I each 
part in I lie system and how to tell when roplacciitents should be 
1 1 unde, 31 ,50 from Alert Automotive Products. 

£31. Tune-ups made easy 

This informative new booklet from Standardize). division of 
Wells Mffi. Corp. N makers of ignition and tune-up parte, gives 
step-by-step instructions for tuning your car, Iimludes information 
on conventional ignition systems ns well as electronic ignition 
systems for most late model cars. Free, 

832. How to Install filters 

PuToktor offers installation instructions for oil filters, tillers 
and air fitters. It's an informative guide that tells you huw 
preventive maintenance can save you money. Free. 

333. All you need to Know about ignition 

This brochure from Sorensen discusses tire components of your 
auto ignition system, tt covers spark plug wires, distributor c&ps, 
points and cables, plus how to dttennitie when they need replace- 
ment, Free, 

834, Keep ft cool 

Whether you're on a long camping trip or just out h>r an 
afternoon picnic, you'll need to keep your beverages and food 
from spoiling. Here's a Itbpagr color catalog uf the complete line 
of felon ice chests and 1 leverage coolers. They uiuke being out" 
doors more fun. Fte*. 

835, Tools tor tho mechanic 

A 24-page cdtiibg of hand tools from Churn lelloek, Ine., gives 
foil information about their popular tongue-and-grome slip joint 
pliers, precision cutting pliers, adjustable wrenches, screw drivers, 
hammers, tin snips, clamping tools and more. Free. 

838. Take the hassle out of your car maintenance 

Save time, money and trouble when you kc'ep your car's pint?: 
deun and lubricated- Here's a guide from Cold Engle Ulcus tinting 
dieir full line, of automotive products, including lubricants, 
talers, cnjtiiHs cleaners and more. Explains how to use each 
product to keep your car running smoothly. Free. 

837, A super way lo eand 

The new Industrial strength power ton l abrasives from Carbonm- 
chmi ary cloth-backed and rosin-bomted for longer wear without 
tearing or clogging. They're: available in be) is* discs and sheets. 
Clet all the facts in a ft™ pamphlet. 

838, All about oil 

Different motor oils aro designed ferr different operating situations. 
Here's ail ihfopnativu booklet to hi>3p you select the right -auto- 
motive motor oil for your needs. Free front Quaker State Oil. 

S3 9. Your radiator can outlast your oar , . . 

if you take cane of it. The makers of Peak antifreeze and coolant 
have prepared n guide to your cooling system. Explains how to 
change your antifreeze, how to clean and flush the radiator anti 
general niainteiian^ lips. A free brochure. 



840. How lo be a belter driver 

This illustrated Imoklel From General Ekvtric M. mature Lamp 
Product 1 - is crammed with 85 expert awd tips In make ymir 
driving safer, mors economical anti mure tun. Free. 

841. Lower your gas and tune-up coals 

A free booklet from Della Products gives all the fitets on their 
electronic ignition systems. It .saves Mas t is ea*> tm mxialt and 
virtually eliminates tune-up*. Fib, ail cars, trucks and boats. 

342. Solving problem* on the road 

A -Id-page glove compartment guide tells drivers Iww to tiflut 
trouble while on. the road anti solve it, Featured are trouble 
shooting tips lor dozens of common car ailments and proper 
maintenance practices. Also included are sections on safe driving 
ami fuel saving. 5(V from Fram. 

843. Knowing your car inaid# and out 

Here’s ll colorful booklet from Dayton Tire & Rubbber 

Company that's loaded with diagrams, pictures and descriptive 
information mi just about every aspect of your car. From tires 
and brakes to ignition and fuel systems, you'll learn how to find 
what is wrong and how to make it work right. A wealth of 
information for just .WC. 

844, Popular Mechanics complete Car Repair Manual 

Slash auto repair bills by handling most maintenance and repair 
jobs yotmself. This big TlB-puge liook gives step-by-step "how-to" 
unit ructions supplemented with detailed drawings and photos. 
Only W),»5, 

848. Service your Ignition 

Here's a 28- page. full-color mam ml on Ignition service from 
From Ctirp. There's a special feature on high energy ignition 
systems, including comprehensive trouble shwtinii instructions. 
Flus you’ll find features on selecting the right spark plug, 
setting ignition tuning and more. Jn$t ftl.tMi. 

348. Your oil questions a ns we rad 

Shuler his joe ic offers information answering common questions 
all-out motor #il, Govern viscosity, additives, sludge and utultt- 
grad# oils. Free. 

847, Tune your engine 

Here's valuable tuue-up info from Jiun Consumer Products. Its 
u three-part guide explaining bow to tune your engine „ diagnose 
auto problems and service your ear. SI. (Ml. 

848- Catalog of hand tools 

Ibis 6(Lpat$c pocket-size catalog from Diamond Tool anil Horse- 
shoe Co. is packed with illustrations ami details fot their full 
Hi K.- of h.utd tools. It iucluEles wrcaiclws. pliers, snips, nippers, 
■eerewd rivers, and rmtdrivers, plus special tools for electronic 
work. Free. 

349. Get your outs ft bolls organized 

TIuudi iust about every nut, limit, screw, washer and cotter 
pen ymiil ever need in the multi-bin "mil & Ij-oll shop” cabinet 
from DRI Industries. A frus: brochure gives all tbe d-etuils. 
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HINTS 

FROM READERS 



Painting knick-knacks 




Glue clothespins to a horizontal 
wood strip to make a handy paint- 
ing rack. When elevated Rt both 
ends it holds wooden knobs or other 
a mall objects for a no-mess spray 
painting job . — Ken Patterson 

Paint-stripping tool 

When you're refinishing furniture, 
a good tool for removing old paint 
or varnish From hard-to-get-at 
places is an old fine-tooth hacksaw 
blade. It scrapes better than a 
knife and reaches where sandpaper 
can’t— 7. Milhis 

Handy hold-nil 




Hang keys and jewelry from this 
handy hold-all. Mount several 
screw hooks on an inexpensive cut- 
ting board or scrap wood cut to 
shape . — John ffowrk 

New use for old tape 

After replacing the tape in my 
Stanley tape measure. I used two 
magnets to fix part of the old tape 
containing nail lengths and other 
data to a fluorescent light over my 
bench . — W ill ia m R. Pos tman r J r\ 
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NEW EDITION 



POPULAR MECHANICS 
CATALOG OF PLANS 
PUBLICATIONS 
PROJECTS 



A must for all homeowners 
and do-it-yourselfers. Build 
projects the whole family 
can enjoy! 

To mark the 75th Anniver- 
sary of Popular Mechanics, 
we have published a brand 
new edition of our famous 
catalog of Plans, Pubfica - 
tions, Projects. 

For the past seventy-five 
years Popular Mechanics 
Magazine has been the 
leading publisher of plans 
and special publications 
for the do-it-yourselfer. 1 
Now we have listed our 
most popular plans, and ail 
our famous special publi- 
cations, in this brand new 
illustrated catalog, 

PM r s new catalog is loaded 
with photos and illustra- 
tions, You’ll find listings for 
over 800 plans and publica- 
tions along with complete 
ordering instructions. 

Send for your catalog to- 
day! Only 500 postpaid. 

To order send coin, check 
or money order to: Popular 
Mechanics Catalog, Dept. 
C77, Box 1014, Radio City 
Station, New York, N.Y. 
10019. 



NEXT MONTH IN PM.*, 

■ The fabulous DC-3: There's 

fife irt the Old Girl yet. 

M Manufacturing in space — 
putting factories into 
orbit is no idle fantasy. 

■ Painting your masonry 
so it stays painted. 

■ Archaeology for amateurs, 

■ The nitty-gritty of programming 
your home computer. 
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CHANGING ADDRESS? 

II you' r f planning to move, olaa-sa lot us 
know al least chi weohs be fo tv chtngiflfl 
your sddrfsi Attach current address label 
and Till m ypur name .IifvJ your new address. 
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POPULAR MECHANICS 
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Know your car inside and out 
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ICONOVER 

M ■ 

THREAD BOX & TAP SET 
the one that really works 




ES©, » 

lA'hen w* hriit saw I hi 1 growing demand for 4 re-ally 
tvrw wood thr^jLlirTR ted we looUd at *vrry thre adhere 
wcLidd find Conover then ayiplmd mndern. ef^ira»ef- 
E(J J tLmtf fesleti ckiillijn tCS pfLsWir rhr fWst 
thneadbcre you car buy, It cuts c L?Jn, previse thread in 
wuxxirn dtiwtlt and the heat treated tap that cmn 
Wtth it produces pefrfwct, ciampieuientary female 
threads. 

Cornu vf thre.idturees are made in bmittd cpiantilies 
fifth there m rural Ohii> Each one iihuid 
h nished acid li-sitd. Performance is sua ran teed- Service 
and parts ,mt only noun, away- 

Cooflsier thread boxes are Jso available in Ut form 
with the same enp?rt engineerkn^ features. You 
assemble and finish — and sate crw^third the cat. 



OJC, ClTOVff, send me: (Okie reiirfi iuU siirs I10J 

Tn™dhcn: & Tap complete 

He' <£ $1^.50 »/, m (fi $SSjoo ^ 1 ■ @ JSt.M 

KeodydCHfinlsh kit 

t"/ $ 32 50 __ i if@ * 1 - (Si $ M.SO 

ernlosod is 254 i refundable with hrst order f Send 

me your bruchuie afujut ihreadboxes ami other unique 
Conover hanJ made tods 

■ ChecktifMO M stmrharjje Y»a 

CanJ * - E*p Date 

Name 

Address 



C ipy State — Zip __ 

Cluuvpt Woodcraft Special lies 
I&12S Madison. RJ, Parlonarx OH 44£fU 
(216) S4iU5591 
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Diamond, Diamalloy and Copaloy 
pliers, wrenches, nippers, snips 
and electronic tools are forged 
and finished to highest quality 
standards. Sold by good hardware 
dealers everywhere. Since 1908 , , - 
"There is nothing finer 
than a DIAMOND " 

PI AMO HD TOOLd^ T’Sfot'Q') 
P f). BOX 634B. DULOTiH MlNN SSB06 



INDY 500 

i Co r i i'. 1 ‘^ Li‘rj'Lji am ju gj I' !09 j 

after a race, there are always gome 
•'what-ifs'" about the pit stops and 
how they affected the outcome, You'll 
be able to Monday-morning-quarten 
back, too, if you've got a good sight- 
line on the pits at this year's 500. 

Quarter mile of pita 

Until 1957, the pits at Indianapolis 



The better known teams and more 
popular drivers are usually assigned 
positions In the middle area of the 
pits, opposite the best grandstand 
seats. (Paddock Penthouse — $55 
each), Multicar teams are usually as- 
signed side-by-side pits. 

Each pit is defined by a pair of 
vertical lines spaced 30 feet apart 
along the inside wall. Each car's 
driver, sponsor and number are also 
painted on the wall. The pits extend 



LONGER FIT ROW FOR HIGHER SPEEDS 




The pltt at indy have seen many changes since the first race In 1911. Compare pH 
row in 1950, top. with the pile as they'll look May 26th at the atari of the '78 500. 



were on a wide apron along the from 
stretch, with no barrier separating 
them from the brick-paved running 
surface of the track. Before World 
War IJ. pit crews and their equip- 
ment were in dirt-floored stalls that 
edged the pit area. 

Today, the 1.322-foot-long pit area 
is separated from the now-paved 
front stretch by a 30-rnch-high con- 
crete wall and a wide strip of grass. 
A wide runway begins on the inside 
of the fourth turn and leads down on 
the inside of the track to the pit en- 
trance. about halfway down the main 
straightaway. Drivers cut left to enter 
the pits, and run down to their as- 
signed spots along the wall. 



out about 8 feet to a white line that 
runs the length of the pit lane. Reg- 
ulations state that each car's pit area 
must remain clear at all times except 
immediately preceding, during and 
immediately following a pit stop. 

AM parts, supplies, materials and 
equipment must be kept on the in- 
side of the pit wall in an area of 
equal length, but limited rn width by 
a milling crowd of crew members, 
firemen, officials, photographers and 
reporters, sponsors, owners, former 
participants, friends and anyone else 
important nr lucky enough to man- 
age the right credentials. Every- 
thing that's needed must be passed 

( Plea Sc lurn rg pagp ?42) 
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INDY 500 

(Conlmusd horn page 2*0) 

over the wall during the pit stop, 
Within this storage area stands the 
high fuel tank,, brightly painted with 
the car name and number. In many 
instances, the tank also is the mount- 
ing point tor cantilever arms which 
are swung out over the stopped car 
to carry pneumatic lines for the air 
impact wrenches used to remove 
and replace wheels on the right side 
of the car (See photos of Foyt's pit 
stop.) 

Compressed air (actually nitrogen 



because it is lightweight and dry) for 
the wrenches and also for the built- 
in jacks used to lift some cars (see 
photo of Tom Sneva's pit stop) is 
stored in steel bottles under these 
tanks, 

Fueling ts by gravity feed through 
a large 5-inch hose which has a dry- 
disconnect nozzle to mate with a 
spring-loaded closure on the car's 
fuel tank. A second hose, smaller but 
with the same type of nozzle, plugs 
into the tank near the filler and 
■catches any overflow, which is re- 
lumed to the storage tank, Wot a 
drop can be wasted. One man han- 



Some houses 

were never meant to be painted. 
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"the mubl beauFiful (hing you can do for ■your home is <o preserve 
and protect il against sun. rain and harsh cl ■smalts with Olympic Stain. 

Olympic's penetrating proteclion lets your wood brearhe. So, we 
guarantee il against cracking, petting and blistering Your home receives 
lasting protection no matter how wet or how dry rhe weather 
gels, That's why architects specify Olympic more rhan any 
other stein. 

Available in 66 beautiful semf Transparent and solid 
colors. Please follow easy label directions. For more infor- 
mation, consult the Yellow Pages for your Olympic dealer or 
write: Olympic. 2233 1 l2lh Avenue IY.F. , Bellevue WA 98004 




dies the fuel line, another the over- 
flow. When operated properly, the 
system can consistently put 30 gal- 
lons into a car in under 15 seconds, 
although slightly less is added dur- 
ing a typical pit stop in an actual 
race, 

Wheels on the Indy cars are held 
in place by large hex nuts, In turn 
secured by a large spring clip resem- 
bling a safety pin, An air wrench 
equipped with a large socket spins 
off the nut after the pin has been 
removed, and spins It back tight after 
the wheel has been changed. Re- * 
placement tires are usually laid on * 
the track immediately adjacent to the 
stopping point of the pitting car (note 
first photo in A. J. Foyt's pit stop 
sequence), This is done to save pre- 
cious seconds during the stop and to 
serve as a locating point for the - 
driver as he brakes down from near- 
racing speeds. 

Pit-stop speeds a real hazard 

(An accepted but nevertheless 
very real hazard of working in the 
crew of an Indianapolis race car Is + 




Pit to w In i$45 waa overgrown due to non- ^ 
use during war year*. In raoi prior to „ 
World War II. pil crews ware confined 1* 
Lhe dirt- neared atolls along pH are*. 

the speeds at which the drivers come 
into the pits. Despite fhe jouncing 
and swerving they withstand on every 
lap. the drivers get so acclimated to 1 
top track speeds that anything less J 
than 150 mph seems like a crawl to 
them, As a result, particularly when 
running at or near the front, they 
often rush into the pits well above 
the ' reasonable M speeds prescribed 
by the regulations,) 

United States Auto Club (USAC) 
regulations limit those in the pits to j 
five crewmen and the driver, In the 
past, crews have tried to get around 
this by having other crewmen with 
extra-Fong-handled tools work on the 
cars from the other side of the pit * 
wall. One of A, J. Foyt's crewmen 
couldn't disconnect his before the 
car pulled out during the 197S race 
and Foyt had to return to the pits on 
the next lap. The practice is now of- 
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frc rally disallowed, although a crew- 
man may use a boom to pass re- 
freshments to the driver 
Typically, when a car comes into 
the pits, the two crewmen assigned 
to the refueling operation are stand- 
ing along the pit wall, to the driver’s 
left. To his right, at the outside edge 
of the pit, are three crewmen ready 
to spring into action as soon as the 
car stops — sometimes even, before 
that. One man fits his wrench to the 
right rear wheel hub, another does 
the same to the right front, while the 
third man in the middle positions the 
jack and lifts the right side of the 
car. After lifting the car, he springs 
to his left to grab the fresh right rear 
wheel and exchange il for the used 
one his partner has pulled off the 
car. The man at the front works 
alone because of the lighter weight 
of the front wheels and tires. 

As the right rear wheel is shoved 
into place, the wrench man replaces 
the nut. The jack man moves to lower 
the car and pull the lack from under 
It. By this time, the fuel men are pull- 
ing their lines and giving the car a 
final ''eyeball, 1 ” The front tire man 
jumps back, the jack mar and the 
rear wrench man move to the back 
of the car to give it an assisting 
shove, the driver is given the "GO!" 1 
sign and the pit stop is finished— in 
less time than it took you to road this 
description, literally. 

Here's a list of Foyt's pit stops 
last year, their time and what was 
accomplished: 



lap 


Tim* (sec.) 


PurpO>* 


24 


14 


fuel 


40 


14 


Fuel, 2 right 1lre& 


ee 


14 


Fuel 


92 


20 


Fuel, restart engine 


ns 


18 


Fuet 


137 


17 


Fuel. 2 right tires 


156 


16 


Fuel, 2 right tires 


163 


17 


Fuel, 2 left tires 


163 


15 


Fuel. 2 righl tires 



, It is easy to fall into the trap of 
„ thinking that the clocked time-ln-the- 
pitg is actually the total cost in time 
of a pit stop. It isn't for it lakes the 
driver some time to slow down for 
the stop — regardless of how fast he 
roars down the pit lane — and still 
more time to regain racing speed 
after he re-enters the track, This 
throws a heavy variable into any 
calculations of who-might-have-won- 
with -fewer- pit-stops (or shorter ones), 
because there's no official compari- 
son of the times registered by cars 
on laps that include a stop in the 
f pits, 

Best time tor pit stops 

This is also the reason for the rush 
of pit stops every time a yellow 
light (reduce speed, maintain posi- 



tion) is turned on during the race. 
At the electronically-paced 85 mph 
lap speeds, a pit stop during a yel- 
low light period is far less costly 
than It is at twice that speed. Al- 
though no passing is permitted (an- 
other regulation not always equitably 
administered), a driver can dart into 
the pits, make a quick stop, and get 
back out without losing too much 
ground to the man he's chasing or 
the one who’s chasing him. (In 
NASCAR, where a pace car on the 
track slows down the field and per- 
mits it to bunch up behind the lead- 
er, drivers will make one quick stop 



for a pair of right side tires, dart out 
again to catch up with the field and 
thus not lose a position on the lap, 
and then pull into the pits again next 
time around for left side tires and 
puli out.) Ve l low-light pit stops also 
offer the hair-raising spectacle of a 
1 00-mil e-an-hour traffic jam. 

When two close-running drivers 
are assigned adjacent pits, specta- 
tors in the nearby stands really get 
their money's worth, for the lead can 
change as the cars sit in the pits. 
The pressure on crews mounts even 
higher at times like this — but that's 

{Please rurrr jg pggg pjJJ 



Stain over paint? 




Now you can give your home the beauty of Olympic Stain, no matter 
how many limes you've painted if before. 

Olympic Acrylic Laies Siain hides painr beautifully with soli, solid color. 
If gives your home a rich mellow look, along with a rough acrylic finish thar 
lasts for years. Cleans up easily wilh soap and wafer, too, 

Olympic Lafem Sraln is also perfcci for redoing any solid 
color slain Available in 30 colors. J u si follow easy labd 
directions, For more information. see the Yellow. Pages for 
your Olympic dealer, or write: Olympic, 2233 1 l2ihAv<?. 

N.E.. Bellevue. WA 98004. 
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Everything 

You've Always Wanted. 

ft's otL here. The luxury. The craftsman- There's the new Tioga Arrow — very 

ship. The unquestioned quality. affordable— in the Tioga tradition. 

Tioga for 1978 is a different Tioga than And the Tupga II— the little motor home 
you've Known before There's more comfort, with big motor home features. 

More style, And a new 24" stretch model See them all now at your Tioga Dealer, 

with more space than ever You'll see what you want! 

For more information . write Dtfk. PM, Flfttfwood EnlerpriMS, Inc.. Bos 763 S. River jibe , CA 92 b 33 



Protected by a Full One- Year Ownercare Warranty. 
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BY FLEETWOOD 




This VET Did It - and YOU 

;^^s»*arral c “ Do . ,t 

r.'^^rKs Too! 
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i9 it can - ” Wftri I 
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Make Up tg $10 an Hour— even While learn mgr 



Train 

FAST 

at Horne! 



Be a LOCKSMITH! 



if you enfoy fining things, you' re a “natural" 
to make hundreds of EXTRA DOLLARS A 
year in the fascinating business of Loch- 
smithing. ftitihg crime has increased da- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people I 

COLLECT CASH RflOFITS ALMOST AT ONOET 

You're "in bud ness" ready to make $5 to 
$10 an hour a few days after you begin 
Bel saw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
ment PLUS 

I ■►r- 

• ALL TOOLS TOURS TO KEEP r, \ 

• KEY MACHINE YOURS TO KEEP ' nP * 5 

• EXPERT PERSONAL ASSISTANCE Sfij» 

• BUS I NESS' BUI LDFNG H ELP 1 1 



enable you In get yOur share of this always- 
profitable business. Hundreds we'™ trained 
are doing it, So can YOU. 

MAIL COUPON In discover how Locksmith- 
ing car keep the entra money coming In dur- 
ing spare time — or in your own. full time 
business, ideal for retirement- good jobs, too, 

SELSAW INSTITUTE. 1090 Field Bid*;. 
Kansas C-iy Mn Ml 1 I 
Accredited Menilni MH5C. 

IV Muni. Wilminitflii, 0(1.— I make SSQ * 
week ex fra." 

h Davis. Sr Leu Is, V-u l Nf.irrd F) IQ Uil 
Saturday." 

Ed Bftyie, Pritstiursn Pa. ' r, J y business noinc 
at Esp spec;] I'm plaviflE t& hisser ciiailE-rs " 
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THIS DO-ALL PRO 

KEY MACHINE YOURS 

&? 





Can add $25 

to $40 a week 
t* yqur in- 
come end 
doesn't emt 
you a ptritfy 
ext r a ! 



MAIL THF5 COUPON ■ *iQ SAIT SNA N WILL CAM. 



REIS AW INS TltU IE. I ORB field Bldg. 
Kansas City, Mv 54111 

Kish FREE book, "Key* Id your Future," 
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INDY 500 

{Conlinusd from page ?4$) 

the name of the game today. In a 
three-hour race, a driver will average 
a stop every 20 minutes. That's not 
much of a break for the crew after 
the all-out effort of a 15 -second, two- 
tires-and-fuei slop, particularly when 
an accident to someone else on the 
track just a few laps after one stop 
may bring the driver charging in 
again for more fuel 

Gone are the days when landing a 
berth on the crew of an Indianapolis 
race car for the 500 was like winning 
a two-week cruise to the Bahamas— 
fun and games, a tittle work and not 
much money. Back when the race 
was run in about four hours, cars 
made only one or two pit stops, and 
those were often leisurely. A much 
seen photo of the period shows that 
Mauri Rose actually had time to get 
out of his car and stretch his legs 
during a pit stop before hopping 
back in and going on to victory. 
There was some pressure on the 
crews, of course, but not the kind 
that will exisl on May 28th this year. 
The purse they're shooting for is dif- 
ferent, too. In 1948. the total for alt 
33 cars was $171,075 — less than the 
winner alone wit! take home this 
year. 

Strategy used to play a key rote 
in pre-race planning as crews tried 
to balance such variables as race 
speeds, fuel consumption, tire wear, 
what-t he -other-guys- will-do and a 
dozen other factors. Special empha- 
sis was placed on what signals pit 
crewmen would use to tell the driver 
hi s position in the race and when to 
come in for tires and fuel- Signals 
took the form of chalked numbers 
and letters on a hand-held black- 
board, More than one driver, run- 
ning with a new crew, plowed into 
the first turn trying to remember 
whether "P-1 ,h meant 4, You are in 
first position" or ,J Come into the pits 
after t more lap." 

Today, with most crews linked with 
their drivers by two-way radio, driv- 
ers are kept posted on race progress 
and told exactly when to come into 
the pits. The driver, too, can tell the 
crew about happenings elsewhere 
along the 2Va -mile course. Spotting 
an accident on the second turn, for 
example, he'll know that the yellow 
light will be on for several laps and 
can alert the crew to be ready for a 
stop on the next lap. 

Most crews prepare tor the pEf 
stops well in advance. Once they've 
qualified the car — for the hot cars 
and drivers that's usually two weeks 
before the race — they begin prac- 
ticing pit-stop procedures When 



244 



POPULAR MECHANICS 



i f -Please Jyjfi to pa u f? ? 4 bJ 








Kin-a free- f. •! der write John De^, Moline. Illinois fi!26a. Please indicate whether interested in tciflnni, riders iff wRlk behind mower; 



“I’ll bet I’ve mowed half of Minnesota 
with this tractor and it’s still goin’ strong!’ 

Mrs. Ruth Adelmann, Northfield, Minn. 



Half of Minnesota might be overstating it a 
little. 

But in the ten years the Adelmanns have 
owned their John Deere Lawn and Garden 
Tractor, Mrs. Adehnann has mowed their 
two*and-a-half acres of lawn an average of 
once a week in summer. 

That figures out to well over 6,000 acres 
of mowing. 

And as Mrs. Adelmann puts it, “It keeps on 
working. I’ve never had any major trouble. 

Just a few belts here and there and once we 
had a little problem with the starter.” 

The new 1978 John Deere Lawn and Garden Tractors are still 
built to give you strong, reliable service. 

We're also making them considerably easier and more comfortable 
to operate. By reducing sound and vibration levels. Shielding drive 
systems. And providing easy-to-use controls. 

If you’re looking for a lawn and garden tractor, riding mower or 
walk-behind mower, it will pay you to buy a dependable John Deere. 

And if you see your participating John Deere dealer now, you can 
save money on his special “Down to Earth” values. 



Nothing Runs Like a Deere 





Of 



Hemorrhoidal Tissues Due To 
Inflammation. Relieves Pain And Itch 

Gives prompt temporary relief in many cases from 
hemorrhoidal pain and burning itch in such tissues. 



•*« 



Tliere’s an exclusive medication which 
actually he! pa shrink painful swelling 
of hemorrhoidal tissues caused by in- 
flammation, And in many cases it gives 
prompt relief for hours from rectal 
itching and pair in such tisanes. 

Tests by doctors on patients showed 



while it gently relieved such pain,, it 
also helped reduce swelling of these 
tisHues. 

The medication used in the tests was 
Preparation H^’\ No prescription is 
needed for Preparation H. In ointment 
or suppository form. 



INDY 500 

(ConUnudd .YGrtr psgo 244} 

the Lotus team was first competing 
at indianapolis with Jimmy Clark 
driving, they learned the hard way 
that fast pit work was essential for 
success. For the 1965 race, which 
Clark won after two previous at- 
tempts, they hired the Wood Broth- 
ers, leading pit crew from the rival 
NASCAR circuit. At first disdained 
by the indy establishment, the 
Woods' professional approach in 
practice before the race, and speed 
and precision during the race, made 
many converts. Their performance at 
their first 500 touched off the current 
era of superfast, high-pressure pit 
stops. 

As if there weren't enough pres- 
sure to get the car into the pits, get 
the work done, and get it out again 
quickly, the crews face another bur- 
den in the increasingly more strin- 
gent enforcement of pit rules by 
USAC, Designed to insure safe pro- 
cedure during the race, most rules 
make sense, but have been applied 
capriciously on occasion. 

There are still arguments about 
the penalty given to Jerry Grant at 
the end of the 1972 race. His team- 
mate, Bobby Unser, had dropped out 
early. Because his own pit seemed 
blocked, Grant zipped into Unsers 
pit for a last tire change. That in it- 
self was not illegal, but because a 
crewman inadvertently gave him 
some fuel from Unser s designated 
supply, Grant was later penalized a 
lap. This penalty dropped him from 
second place and cost him a $72,000 
bundle. 

A $192,553 pit stop 

The best and worst of what can 
happen during pit stops are best il- 
lustrated by the experiences of Lloyd 
Ruby, who led the 500 lor four years 
in a row. Ahead on the 1 75th fap in 
I960, he was forced into the pits 
by a faulty Ignition coil. It was re- 
placed in six minutes and he went 
oul again lo finish fifth. The winning 
share, $177,523, went to Bobby 
Unser, but Ruby did earn $30,248 to 
fifth spot instead of $13,138 for I5lh 
that he'd have earned had he qJt 
when the coil did. 

Ruby was in the lead again in the 
1969 race, with more than a lap over 
eventual winner Mario Andretti, when 
he made his second pil stop on the 
106th lap. Then, as Ruby tried to pull 
out of the pits before the fuel hose 
was disconnected, he tore out the 
side of his oar. He was awarded 20th 
spot and earned $13,864, instead of 
$206,727 in top money — a $192,863 
difference. So keep your eyes on the 
pits this year! EM 
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400 and 35 add up 

to a longer day 





If you want to get more 
out of your 35mm camera, put 
Kodacolor 400 film into it, 
Kodacobr 400 film is so fast and 
versatile, you can stop an Indy 
car on a dime, shoot in museums, 
theaters and arenas, and capture 
the first hint of sunrise through to 
the last hint of sunset. All in clear, 
sharp, beautiful color prints. 

So if you want to get it right 
in existing light, just add 400 to 
35 Because the film that’s inside 
the camera is just as important as 
the camera that’s outside the film. 




Kodacolor 400 film is so fast, you can take low-light, 
high-light and stop-action pictures, without a flash. More 
natural looking pictures, because youYe using existing 
light instead of altering the light. 




I / 125 f /3.5. Take pictures, until the lights go on. 




1/60 & f/2.8. Then keep taking them. All without a flash, 



Kodacolor 400 film. 

\fouve got what it takes. 








A SIMPLE SYSTEM 
FOR SUCCESS 
IN WOODWORKING 



The Shops mi th Woodworking System. 

A proven, mu Hi -purpose wOQdwaTkin.g machine ca- 
pable q( perlppming 03 0 lable saw riis-c Sander, 
baang machine do'll press, and Jgftie 



If S a fatrmple >e1 systematic approach 1o woodwork- 
ing trial helps you achieve professional results- 



Change tool* In. less than 
a minute! 

1. as 1 TO table Saw for 
ripping, cross cutting, 
mitering. beveling, mold- 
ing. lantming, rabbehng 
and dadoing 




Build your own lurnlture, 

Oo rrnme repairs and rs mCMialtng 

So Simple lhat within a short lim-fe you II be turn- 
ing duI professional results even it you’re B 
beginner 



2- a big 1 GW awing capae- 
ity for spindle- and taper 
turning. Wi|t nandts 
workpiece up to 34' long. 




Shopimllfi Ills your budget, your needs, 
your space, end your skill level. 

» economical— costs less iban a good table saw 
ShtJ drill press. 

* VtrtaHI* — exclusive features enable unique 
s-elups for faster and more accurate woodworking 

1 compact requires less space man it luM*; 1o 
store a bicyckj ft 3 sq f 1 f 

* easy ts ut*— beginner or woodworking pm. the 
Mark. V makes you look good the skill and accu- 
racy arc built m ihe machine 



3. far Sanding ape rations 
like finishing edges, sand- 
ing duplicate places to 
angel lengths, bevel and 
angle sanding, lomtlng. 
dowel painting. 




Why pay lor 5 laalm, 5 molars, 5 spindles, 5 table*, 
and 5 benches? 

Thq Mkrk V oilers a 13 mold M bat tfevetops 2 

H p. — enough power (gr Ihe toughest tob 

4, save time w«lh depth 
control dial, ready made 
Mgs, and Ihe right speed 
lot Bvqry operation with- 
out b«H changes 

L perfect doweling In 
hor'iianial bo r»ng opera- 
tion* Exclusive reed slop 
assures all holes will be 
exactly Ihe seme depth. 

- bk Dept 153S 
fSj ?5Q Center Or - Vandutie, Ohio 45377 

. - TELL ME MORE — - 

I tMOdmaieiniurmHiancin SHttplflUt! i&rtipM SrlUm ter Stems 
in WonCpohtfig No oWii? jIic no mum jh Mil call 
. ShfliKenlh Inc Oepi l54fl 
I 7M Oiler tl'.vr Vjrdaln. Ohio tt3f f 
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Stunt-flying 

fender-benders 




Britain 'a RAF Red Arrows can perform high-pro cl a ion maneuver) In Ihe sky ■ . * 



B ritain's Royal Air Force aern- 
hatic team, the Red Arrows, 
famed for their GOQ-mph daredevil 
stunt-dying in England's hottest mil- 
itary jet*! have turned out to be a 
disaster on wheels. The top-drawer 
[dints site counterparts of the U.S, 
Air Force's Thunder bird a and the 
Navy's Rlue Angels — in the air, at 
any rate. 

Recently; the L2-man squad of 
RAF ticea made arrangements to 
race each other in stock cars sit the 
internationally famous H rands Hatch 



track outside London. On the ap- 
pointed day, the team turned out 12 
strong, taxied their vehicles to the - 
starting line, and that's when the 
fun began. 

Within the (irat half dozen hips, 
one of the cars spun out, ran head-on 
into a barrier in a spectacular dis- 
play of uncontrolled driving ma m Li- 
vers, am! had to be pushed off the 
tarmac by the RAF "afterguard/' 
That wrack wasn't even off the track 
before there was another. Two more * 

(Ptprir.*’ r usn Sq pttgo 25Q) 




. - - but when racing flock cara on 1h* ground, ihcy cracked up all over IN* track. 
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Sorensen 



Would you buy 
Plug wires from a 
lady who sells 
wired bras? 



When she runs over from Lingerie to help 
you in the Automotive Department, she 
wants to he helpful But does she know that 
the "wire" in those plug wires is probably 
carbon and fiberglass? not "wire’ at all Has 
she ever heard of Sorensen Mono-Mag, the 
real WIRE wire? Probably not. Super stores 
don't often employ auto parts experts. 

/ 



The wire on the right has a core of hundreds 
of fiberglass strands impregnated with graphite 
particles. It’s OK. but it does break down eventually from heat 
and vibration until the voltage can no longer reach the plugs. 
Sorensen Mono-Mag lasts and lasts and always delivers full 
voltage because it is "Real" Monel steel wire. There’s no 
radio staiic. so — you enjoy living room quiet stereo, 

tape deck and CB radio. 

Not sure about your wires? Test them free at the parts 
store featuring Sorensen products. You’ll save gas 
and improve performance when you ask for 
premium Sorensen Mono-Mag with Hypalon 

or Silicone insulation. 
To learn more about your ignition system, write: 



;! t ratr.ii power system 



Sorensen Manufacturing Company 
Dept. 355, GFasgow, Ky, 42141 




Business 

Of Your Own 
Sharpening 

Saws &Tools 
in sparetime 




Earn $ 5 to $ 8 an Hour 




roiey mu 

Finance You 



There.'* ns 
1n( 

1m 
Itl 



Here's a business of your own that lets you start earn- 
ing right now. You need no experience or training. Your 
precision-made Foley equipment does the Job for you* 
simple, easy -to- understand instructions ted you how. 
All over the country, in small towns and big cities, 
people just like yourself are earning big money in 
tht: saw sharpening business. Industry, home 
handymen, professional carpenters nil need 
their equipment sharpened, It’s a business 
that’s growing every day. 

Sharpens Carbide Blades Too! 

The tremendous growth of the use of 
Carbide Tipped Saw Blades and 
other extra hard metal tools is 
an extra bonus for saw 
sharpening shops using 
Foley's Carbide C rinding 
Equipment. It takes just 
15 minutes to renovate a 
carbide blade ... 15 minutes 
that pays you S8— practically 
all profit, Eoq! Customers are 
because Carbide tipped saws are being 
to cut metals, plastirs, laminated woods, 
hard woods and giant logs. 

NO EXPERIENCE NECESSARY 

Foley, a pioneer in saw sharpening development, 
has designed equipment that makes anyone a pro 
in only a few days. EF you like working with your 
hands, if you Like the opportunity of being in a 
business that doesn't require door-to-door selling 
— then take a closer look at saw and tool sharpen- 
ing as a much needed — and a profitable business 
with minimum investment. 




\ V hi e ; or call Toll F nt 1-*KW2I-?140, Oiy or flight.. 

FOLEY MANUFACTURING CO. 

inis F . e y Hid). Winnespoli!, Minn. : H 

Ruvi t !n<? I unriier 5,0 nd there's no pljl Ration. 

N .■Hrt'ia 

Address 

Eta I & Z ip. 

PHONE 
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STUNT-FLYING FENDER-BENDERS 

(Continued f/om page 24&) 

hot pilots creamed each other while 
dicing in the corners and went hurt- 
ling all over the road tn a variety of 
fascinating figure eights* 

The race finally had to be black- 
(lagged because wreckage on the 
track had littered practically all the 
lanes, The embarrassed air aces 
downshifted to a "landing’' and tax- 
ied the cars from the track, to the 
cheers and jeers of more than 2000 
spectators, Not quite the form that 
saved England from Hitler’s Luft- 
waffe in the earlier stages of World 
War II. 

"Those laddies jumped at the 
chance to race here/' observed a 
Brands Hatch official. "But now 
they're jolly well red-faced. There's 
a bit more space up there where 
they do their usual tricks.” 

Most spectators agreed. Said one: 
"They're really the greatest in the 
sky, but they were on the wrong 
track today. You can't do loops and 
barrel rolls on pavement without 
making a little contact here and 
there." FM 




Car No. 1, piloted by Hie Red Arrow*' 
leader, seems a bit the worse tor wear; 




Oh, bad luchl In first car to crack up, 
an RAF ace spun head-on Into a barrier. 
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One of 
the largest 
shopping 
centers 
in America. 



Inside The Insurance Store you'll find 
just about every kind of insurance there is, 
And you'll choose from a wide variety 
of leading insurance companies — inc I tid- 
ing Continental Insurance, 

But don't worry about getting lost in 
the aisles. Or confused about your best 
value. 

Because every Insurance Store has an 
independent agent who acts as your 
shopper's guide. 

Since the agent knows each company's 
special capabilities and expertise 
he or she can help you find the 
speci f i c compa ny that offers you 



the best coverage. And the best service. 
At a reasonable price 

That doesn’t happen at AH state or State 
Farm where you have to settle for the in- 
surance of just one company. 

Maybe 1 hat's why so many smart shop- 
pers across the country select their 
insurance at The Insurance Store. 

To find a Store nearby, check the Yel- 
low Pages for an agency listed under 
Continental Insurance. 

They’ll be happy to show you 
around. 

The Insurance Store 

tenuring 

Continental Insurance 




etc 



From Subsidiaries d The ContnentaJ CorpositiOfi 






There's a kit for every interest in the 
big NEW Heathkit Catalog! 



We’fG the world leader in electronic kits that &re fun 
and! easy-to-bulld - and lban give you (op performance, 
too. Every Heathkit product comes wOh, n com prehen' 
siva step- by -step Jnslruclion manual that makes assem- 
ply wusy and accurate, and when you've finished 
building, you'll have a product that you can really 
be proud of. 

You'll Eind interesting and 
exciting products for your 
oar, your boat, your home 
— everything Ircm hl-fl 
and color TV to melal 
l ucalors. solr- instruct! on 
electronics courses and 
even a complete line of 
personal computersl 






AutO 
Ignition 
Analyzer 



Nearly 4Q0 kin in all, plut 
4 variety of H »*l fw*co-m- 
mended attembled prod- 
uct* Including a video 
record* r, electronic cheat 
pame, electronic green- 
house end Iota more! 



Send for your copy today! 



W*Tm 



Schfumberger 



Heath company. Dept, o 17-41 9 
Bfthlon Harbor, Michigan 4W32 



FREE! 



Hctfhkit 

Catalog 

II coupon la 
jnlvamg, wnm 
Heath Co., 

Cool. 017-419 
BoMon 
Harbor Ml 
49d2£ 




Please send mo my FREE Haathkht catalog. 
I am not on your mailing lim. 



Naina, 



Addruis. 



CL-4H 



.State 



zip- 



CRAFTSMAN STOCKS 

from 1/44“ yrntir to 4"" Mitel p-m wild lumbar 

HARDWOODS 




Mail: Coupon for 1 
NEW 153 Pflga 




Wt STOCK 
THESE WOOt» 
Amaranth . . ■ 
C«ea Bole * H:«T 

04 * B*nln * 
sum TuL * Vir- 
mJIkm * Chany 
- 9Jrt* in 
pi* * ni'aei Eb- 
nnt • Padouh a 
BrarlNan ftei#- 
md * Hmllin 
Koi > frlnu 
Vara * lalln- 

h«R a Cuilj 

laapie • Awfr* 

* ^ycamw* ■ 
and rlltl diHl 



AND HOME WORKSHOP 

CATALOG 

a Pifti of Pre-Cut 

Hintwood CJoCk Caill, 
Ctocfc Wrt*, CbcJt HevamanlaT 

OVER 4000 ITEMS 

V u u r -TD-mpIfllfl uijrca far fme 
modi , . . and enrythrftt you' It 
(‘PHid lor raw mwl piojaclil 
Maud -to find Ctbinil Mirdw*r*, 
t'omr Took and Hind Teak ow 
tDD plthin Irarnt iMlitin.Ei, in 
lay Lila, lamp garta uphiHiltnr 
iugpliaa. Corwpleta it«ka on 
hind T*r yeur ennven lamee. Com- 
plate Color PiilurS Guido ihawi 
color md (rain, Mm Ceupon for 
your catalog tali) I 

NEW! CahiiHt ind Rum Cm* 

Moldlngi. ft*. HirdUMrf C*bl- 
n«t and Dili. Trim I 5fahl*p PMW 
T«I| al Dili COUNT! 



CRAFTSMAN Wood Service Company £ 

Dept. A SR J72B S. Miry Si.. CUtciye. IL. 6DGQB | 

Roth him 112 mi* solar cifalag I one low ™ 
Mk for poitiga arvd handling. ■ 

N*m* „ 

AddrtiW . ^ 



City 



StUe 



Zip 



DO-IT- 

YOURSELF 

FINE GRANDFATHER 
CLOCK KITS 

STAflNlva UNDlft 



Cioeluding Weil 
(Jarman momma! 

* Heirloom quality 

* Solid V," hard- 
wood*- bfa-efc wel- 
ru.il, cherry., m*- 
bogeny. co* 

• Easy to assemble, 
parts pre-cut 

* Solid brass Wisi 
Gorman chiming 
movements 

• Money bjick 
guerwiee 

i F ad any direct 
prices 

• Prompl shipment 

MASTER CHARGE and 
BANKAMEftlCAUD/VlSA 
ACCEPTED 

Write lor FREE 
color catalog 

EMPEROR 

CLOCK COMPANY 

WORLD'S LARGEST MANUEAtTLWMW 
Of GkAfa&FATHEH CLOCK* 

D*pr 51 A Emparo* Induiirm Part 
FufT^pti AuDanua M53 5 





HINTS 

FROM READERS 



Freezeproof nuts arid bolts 




Coat waahera and exposed ends of 
nuts and bolts on new outdoor 
equipment with grea.ie or special 
rust- inhibiting oil and you'll have 
lean trouble loosening parts later. 

— Walter E< Burton 



Bifocal- wearers' assist 




Close work on ceilings is hard for 
bifocal wearer* who muat look 
through the lower part* of their 
glaa&es, Make a head hand of rob- 
ber bands and invert the glasses 
to look through the reading part 
com fo rtably . — J w r tn a H u t/p in 



Braced-nail bracket 




Two nail*, one driven horizontally 
and one driven at an angle to 
brace the other, act as a support 
for heavy loads. File a notch in 
the angled oailhead to fit the up- 
per nail's shank. — /.7\ Rank 
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popular mechanics 






v v^7' »n/v f i 'y^if ivvr^rifTi^ir v'j'v 



Maybe you think^you wipe out 
dandelions when you dig them up, but 
it's ptussihle you're letting yourself in for 
even worse trouble. 

Those rtxits could go down as far as 
2 feet and you have to get every 
bitof them out. Bits of dandeli- aJT 4 
on root left in the lawn can start vwWj 
new ^shoots, so you can 
actually multiply 
your problems. 

That can't happen when 
JKV you use Scotts* Turf Builder 
"W^Plus 2! It gets rid of dan- 
delions and forty other broad- leafed 
and vine- type weeds. 

(That's a lot of weeds, hut un- p 

^ fortunately there are grassy 
KpiWp weeds that need a different k 
treatment, Crabgrass, for instance^ 
For crabgrass and its ugly reU 
Stives, w r e makeTurf Builder Plus Halts" 
Apply it in early Spring, and it prevents 
annual grassy weeds from taking over 
your lawn.) 

Wfe’ll get these 
dandelions out of 
your lawn, roots J& 
and all. *5 

When Plus i 

onto a dandelions ^jpB^leaves, 
the weed is doomed.* ^.Plus l 
penetrates the weed's saps t ream and 
reaches every part. In a few days, you 
can sec the stems and leaves twist and 
curl When the weed dies in about a 
month, you don't even have to rake it 
out. It will soon fall apart and disappear. 
And it won't grow hack, because Plus 2 
took care of every hit of the root. 

At the same time yjjjjjjb the Turf Builder" 
is hard at work.TheT/ » ^ slow- re lease 
nitrogen in this fertiliser 



stimulates the nearby grass to 
% jtjjFgrow into the thin snots left 
ggSgjfcwk^by the weeds. It thickens 
the lawn by helping new 
i ^gP*\^r'w g rass plants grow. It feeds 
your lawn at just the right rate for 
healthy growth and keeps on feeding it 
tor up to two full months. * 

And you can get al 1 this done jEi 

in one shot Just spend about 
half an hour with your spread-j2pag£ 
er and ourTurf Builder Plus 
Those dandelions w ill be on'm*: 
the way out, and with them will go * 
other intruders such as plantain 
and^ duckweed 

k fl i o T Thick, healthy grass makes 
it tough for any new weed 
seeds that blow on your 
5«r lawn gain a foothold And 
NiBT thick, healthy grass is what 
* our lawn products arc all about. 

It all weeds look the same to you, we 
know just the person who can help you: 
your local Scons Lawn Pro" We’ve given 
him special training, so that he A 
knows how to help. He’s got 
Turf Builder Plus 2 and a 4- 
.Jot of our other lawn^^Q&w 
|x?-product5. He won’t 
t charge you for the 

|wW% advice and you only 
L ^E^pay for whar you buy. You can get 
' ^ the name and address of the Pro 
nearest you by calling us toll free: east 
of the Mississippi 800-545-1415; west of 
the Mississippi 800-545-0091; and in Ohio 

mr - >!■ ^' v - 7 ^ 7 An ' n 
ML t You might also like 

g® to get our magazine, 
Lawn Care? Just 
write us here in J jK jl 
1 M a rvs v i i 1 e , Oh i ( > 

r plUSig 43040. It's free 

UHIB' and loaded with a 
k |||| (*| good things to know ^ 

h 911 about your lawn. 



The 

Trailer People's 
Trailer. 

Ask an expert- Hell tell you a bout Terry. 

The tradition of Terry craftsmanship and 
beauty goes back more than thirty years. 

And Inis year, that tradition continues. 

There are gorgeous new interiors — 
including V-grooved wainscot paneling 
and handsome wooden valances. 

There’s also a new, spacious one-piece, 
rolled *edge countertop in the galley. 

See ail the new Terry features — arid the 
continuing Terry tradition of excellence, At 
your Terry Dealer. 

And while you're there, check out the 
brand newlerry 32' luxury 5th wheel 
model f 



Toi Fleetwood Enterprises. Inc, 

?. 0. Box 7638 
Riverside, California 92523 

j'M 

YESE Please send me more information 
on Terry 

NWE: . 



I *DO«E5S -- 

I 

i CITY 

i 

J STATE! J |p 





"FIREPLACE OWNERS:^ 

41 How to Burn Wood 
& Fiqht Rising Fuel Bills" 

1 is IhBf* fir energy Cf.sis'? Whfir 
you cpn dn at»ul <r 
■ ii pays, m burn wood 

* Wood Stores vs Frfflplacfl 
Hosiers VYbal's rhe best? 

* The HotCdsi Airamjie e ner ■ 
j gy Product oi rne Year 

- Pill* n«w f Replace 

Analyst and Important product data 

Write for your FREE COPY 

Thflfmogrrte Enterprise*, Inc. M-5B 
N. Fair view St. Paul WN SS113 




Ar Lit r m hi aw Amttlnglr Slmpiv 

CAS TURQlrtt 

JET ENGINE 

kuilil I mm MM 1* H.| 1 1 .,^ pUm. 

**■* 91*1 iv. o « *■ > . *n l* «> 

r.ji-l: eL.Mkl.mr 4fw K. to,. 

■ 'hm.lng tom*! 1 ' 4e,Wl0kl IH H . P. I dM| |, r.i[-ei -fa, 

.(LKH nti; m|*a|i4,c mmI , i.-d -*t.. i ■ 
J ! riiitai. Hdlii .1 n 1 ' HTiftil i ulli„.j liMiu „ bn ii,,,.-, 

*™linii ill Fg.r -..■ irr.l! r*i,rvu hutl, ,n,,iWi r » 
^■U. Full L.ir. Attemklr Sriwlnii m iH. frlHCkl .J u. i 

kill tl muesli in. phiUn, Prio IV-Mr. Hi (.4 Ik. 

r -iiry aai* b-u ■ in,* 

**NT* manic*, emir. 




WVf SCltMTIFIC 



HOW TO BECOME A LOCKSMITH 



COMPUPE BWK OF INSTRUCTIONS 

tfDrt Tg Fit Ke> 4 , Change, UMlBihj. 
[inni. Mi $t*r K«y tncki. Kiyi By 
Number Tool* To Lhn. tit OaOIJtd 
ill.Jiti Biiijni Eisv 
to ruiio*. cel iliutdr 
Order loday, 

E O. P.O. Bet EWj- 1 . Lh AnpEei, «. MHKS 







HINTS 

FROM READERS 



1/4 a a-va it 
5-1/2 ” Base 



Make this unusual desk neressory 
of l-in.-dia. dowels cut 2 in, king, 
fflued to c 3 1 {j x. S l / 2 -in. baae. Glue 
the outside dowel ft. leaving a *4 -in. 
border around the base, then glue 
oil the middle row of dowels, — 
Robert Turn 



Soldering nylon 



You can keep ends of nylon rope 
from fraying by simply touching 
them with a soldering gun and fus- 
ing strand tips, Same stunt keeps 
knots from alipping.— 2J., Ervin 

Tape trap temporarily 



Self -adhering, stretchable, water* 
proof garden hoae repair tape 
wrapped in two layers around a 
leaking aink trap will keep it in 
service until the corroded pipe can 
be replaced. — I.S. Haggerty 

Pen and pencil holder 
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The most 
important 
pieces 
of auto 
equipment 

you’ll 
ever own. 



VOWS TO EXAMINE 
FREE FOR 15 DAYS 

243 



Valuable Information to 
halp you avoid long delay* 
and high prices at your 
local garage. 4* 
even If you're lust a 
“Weekend Mechanic’' 

■ Distributors 

* Fuel Pumps 

* Carburetors 

* Pistons, Rings. Engine Block 

* Crankshafts. Connecting Rods 

* Camshafts, Lifters, Rocker Arms 

* Valves 

* Engine Lubricating Systems 

* Cooling Systems 

* Starters, Generators. Alternators 

* Lighting Systems 

* Instrument Panels 

* Tire Servicing 

* Brakes 

* Front Suspension 

* Steering Systems 

* Front Wheel Alignment 

* Chassis. Springs. Shocks 

* Manual Transmissions. Clutches 

* Automatic Transmissions 

* Rear Axle Assemblies 

* Front Wheel Drive 

- Speed Control Devices, 

* Auto Air Conditioning 

* Engine Tune-Up 

* Power Brakes 

- Drive Shafts,. Universal Joints 



Automobile Guide 

No mechanic loves your car tike you do. 
That's a tact. And no one is as interested 
in putting it in top running order, and 
keeping ll therei That's why it is so 
important for you to be able to tackle 
any auto system problem— and achieve 
professional results. Audel's Automobile 
Guide provides aii the expert help you 
need to achieve precision performance. 
And it's not written so that only 
Indianapolis pit crews can understand it. 
Everything is spelled out in simple terms 
and plain talk, There are hundreds of 
cutaway and exploded view illustrations 
and diagrams of key working parts. 
Trouble symptoms are listed -along 
with I heir probable ca uses— and the 
Suggested remedies 



Auto Engine Tune-Up 

Too many tune-up jobs last for only days 
instead of months. And too often, 
problems reoccur after' you Vo afraady 
paid me tariff There's a simple solution— 
to make sure (he Jobs done right, do It 
yoursell. And with expert help from 
Audel. you can achieve professional 
results every time. You'll not only be 
able to perfectly tune your car, but other 
cars as well— including foreign models 
and sport cars. 

Find out how to make delicate carburetor 
adjustments for extended mileage . . , 
how to restore an ailing ignition system 
to peak performance . , , and how to put 
cars in J 'race track" condition for the cost 
of parts alone! Step-by-step instructions 
plus hundreds of detailed illustrations. 



FREE ROOK 
FREE TRIAL COUPON 




$»*• pottage A handling coat*. 
Full payment enclosed (pJui til 
where applicable). 15-day return 
privilege ftill appiien 



Ye$, niRase rush me the AUTO GUIDE and 
AUTO ENGINE TUNE’UF r* 23 ? 96 tfor my 
free Trial, i understand il not completely 
sea is Tied I may return «l within 15 day a and 
owe nothing Otherwise, its mine to keep lor 
only % 1 7 DO p lus postage and h a ndl ing amt 
local taxes (where applicable]. 

And. whatever I decide, ■ copy ol "CB R*dicT 
(valued at Si. PS) l> mine free' 



Name 



flCldrCSS 



'■■I V 



2.C 



.a 



Mail Iq Audel 
4300 W. fl?nd Strosf 
Indianapolis, Indiana *6206 
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Drive a tough bargain. 

Bolens: 




Bolens iraclors 
and riders are 
engineered and but i 
super tough Long life and 
high u arte n values make n ■ 
aif super bargains. 

Take our fiewesl 11 hp XL 
tractor. Ultra-quiet and comfortable 
Unmatched as a quafily mowing ma- 
chine. Or Sue up our 20 hp utility 
tractor Rugged and resourceful for 
any number of really big fobs Climb 



aboard a 
Bolens Riding 
Mower li t! take 
l hi: fool work oul of yard 
work at a p r ice you'll 
Imd easy to ride along witii 
See your Bolens dealer for a test 
drive now For his name, check the 
Yellow Pnges or call BOO-447-47QO 
toll-free anytime (in Illinois, call 
BOO- 3 22-4400] FMC Corporation, 
Port Washington. Wl 530 74. 






You're a good yard ahead with Bolens. 

«FMC 



re 1976 by FMC Corporation 



ELECTRIFY 
YOUR 
BIKE! 

PEDAL POWER excit- 
ing new bike drive 
tames touoh hills. Be 
independent. Shop 
when you want. Fits all 
Bikes. Adult Trikes. 
Installs in minutes. Thousands sold. Re* 




charges overnite, Travels 100 miles lor a 
dime. Call FREE: 800-257-7955, or send 
for FREE illustrated booklet. 



GENERAL ENGINES CO,, 

5726 Mantua Blvd., Sewell, N ,J Q5Q&Q 




blorCBtaio^ 



Tfre Only Canoe 
You Should 
Ever Have To 
i ***** 



GRUMMAN 



Write 



Morolhori. NY 13B03 




catalog shcnMni) 
all at ino KjtUbti pipes. 
lY.T.fMj.MH’n- • and totmcooh 

KlKiU NPtPECO INC Dept t> 
r ' 1 1 IV. TO&36 StiJKIIft, WA 96107 



COM PLEAT ANGLER 

>‘Con!inu€d tram pa§E 126 f 

over the seat and your feet. Stream 
anglers need a parka or winclbreaker I 
and, of course, waders. 

Jackets 

Cold weather usually calls for an ; 
insulated jacket or parka, but often 
a quality nylon wintlbreaker will do. I 
i put a light one in my tackle bos to , 
supplement my light top-quality r&in- 
su.it. The fly or light-spin fisherman 
should pick a jacket or vest loaded'' 
with pockets. Cheek out the ones*; 




Assorted protective headgear, tackle bon, 
Cunker waders, wet gear, vest era bailee. 1 



with inflatable lining?, or foam flota- 
tion that will come in handy in case 
of a dunking. 

Waders 

Chest waders are preferable since 
hip boots always seem to ship water, 
but many tend to puncture and leak.* 
Tuughest, probably, are Uni royal's* 
industrial Waders, priced at more 
than $100, Kut there is word that 
Royal/ Red Kail has in development 
some remarkably tough lightweights, 
maybe for next year, that weigh only 
a pound with stocking feet bottom?. 1 
Waders now come in women"? sizes,' 
too. Belts are available that conceal 
a pop-out inflatable life preserver 
inside. 

Accessories 

In addition lo the recent great re- ( 
li dements in fiberglass and graphite 
tackle, don't overlook the small items 
that add so much. Polarized sun- 
glasses not only see beneath the sur- 
face but some float if dropped. Tuck 
away one of the new Swiss Army 
knives for fishermen* long-nose pli- , 
era. filet knife, fishing thermometer, 
clip and compass, plus your personal 
equipment favorites, and you will 
then he nil set to wet a line in com- 
fort and style* 1*1 
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Chll Hicks. 

Editor of the 
Popular Mechanics 
Do-Er-Voursell 
Encvclop^dia 



homeowners' 

Sick of paying high prices for carpenters, 
electricians, mechanics, etc,? These books 
can help you do hundreds of jobs and projects 
yourself , . .and save a bundle on house and 
car repairs and improvements. 

Let me send you a 
sample volume FREE 

with a cancel-ariytime subscription io the se! j 



* 192 pages 

•; Over 600 
how-to-do- it 
illustrations 



camping 



Why this invitation from Cliff Hicks? fo introduce you to a remark- 
able set of books for Ihe home handyman, era Usman, hobbyist and 

sportsman— the POPULAR MECHANICS DO-lT -YOURSELF 
encyclopedia, 

The Do-It-Yourself Encyclopedia is a profusely illustrated, 16- 
volurrte reference library chock-full of “how to do it" ideas, plans, 
projects end shopping tips to save you money. And Volume 1 of the 
set Is yours absolutely free with this offer. 

Your free Volume 1 alone gives you a wealth of valuable informa- 
tion to help you repair auto bodies . . , antique furniture , r r squeeze 
a bedroom into a “tight” space , , , solve common car ailments H , . 
buy and trouble-shoot home appliances . . . install a burglar alarm 
. . „ fix a leaky basement ... and more. And Volume 1 is just the 
start of the set. So you can readily imagine the benefits ol having 
the entire encyclopedia. 

Save hundreds of dollars 

Stop throwing away hard-earned cash unnecessarily on electricians, 
painters, plumbers, etc., who charge $10 . , . $12 . . . even $14 
an hour. 

You can use this 16 -volume Encyclopedia to lay a slate entryway 
. . . build a desk , „ , construct a barbecue . . . make a runabout boat 
. . . build a whole new garage— for a fraction of what you'd spend 



Sixteen ► 

svr* ir 

volumes — 
3,136 page 5- 
Over 10,000 
illustrations 



FcpiUar Mtefiinlts IhIi, E Comm«dil St., Hlcfcitllit, N.V. 11*01 



to have others do these jobs for you. And that's only the beginning 1 ! 

Whether you're handy with tools or not so handy, this set Is for 
you. Step-by-step, clearly illustrated instructions show you how to 
make furniture, toys, games; solve plumbing problems; add a patlQ; 
construct dormers; do wiring, auto and appliance repair; and more. 
But see for yourself by sampling Volume 1 FREE. Then cancel if 
you wish -no obligation. Dr go on to examine other books on approval. 
See details on coupon -then mail it today. 



A few of the subjects in this set; 

BEDROOMS -Turn one Into two 
CAR REPAIR -A wealth of directions, pictures 
CONCRETE -The ABCs of good concrete 
ELECTRIC WIRING -Basics of home wiring 
KITCHENS - Clever space and work saving ideas 
LANDSCAPING -Walls, patios, site planning 
POWER TOOLS— Get more out of your workshop 
PLUMBING - Understanding your home system 
REF 1N1SHING - How to get results you want 
HOOFS— Vital repair, installation facts 
...AND EVER SO MUCH MORE? 



BARBECUES 



— — ■■ ■ — ™— use THIS COUPON — — — — ■ ■ — — — — 

POPULAR MECHANICS BOOKS, P.O. Box 938, Hicksville, N.Y, 11802 T-107 

This certificate entitles you to a free gift — VoL 1 of the 16-vol. Popular Mechanics Pa-lt-Yourself Encyclopedia with no obligation 
to buy anything ever. 
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This is the 
House that 
Jack Built - 
e Miles Way 



Because he couldn’t afford 
a ready-built one! 



J ack wanted that heme on the hilt,, .with a yard 
for the kids . , a garden . . a sewing room for 
mom, But Jack didn’t have the ready cash for a big 
down payment. So. he waited... and waited. 

Then Jack heard about Miles Homes , The folks 
who trust ambitious do-it-yourselfers The folks who 
say "Your willingness to do the building is more 
important than a big down payment or a fully 
paid-for lot 1 ' 

Miles sent the blueprints, pre-cut materials, 
step-by-step instructions and assistance in getting 
some foundation materials Jack needed. Miles kept 
the monthly payments low while Jack built. 

This is the house Jack built... The Miles Way, It can 
be your way to begin a new life. 

Send coupon for full details, today! 



There* a representative 
near you. 

Phones (61 2 J 596-9700 A 

chiles 
°Homes 

The Ov-H-YourSe/ter s Friend 




Sflrd n*g- 1 rour fftSE G^rir Hamtij Idea l3o£rt 
miles homes d* p e, pm 

aSttKyruale Aua N , Minfl*apdiii Minn 

Nam* 

Adiftass _ 

CUT 



.Man 



/ip 



County _ 

] 

I plan 1o do I an i I jmC| nomi &i the rtork 



Just add water 



to ust etwttn wms 

QUWRElt 









qlllKHFTE. 



concrete, mortar or sand mi* for 
do- it yourself patching, pointing, 
patios, driveways, walks, fire- 
places. block or brick, walls, set- 
ting pests and hundreds of other 
uses, 

foo MonF iNFdhwftTiON white 
QUIKflETE, COLOMBO £, OHIO 432 S3 
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WEIGHT LIFTING EQUIPMENT 

Campfrtfl catalog rj-f over 9D S*ns 
5 r OE-td tty it long men, bedy builders 

and nthieiei develop strefirth and 
A miuclej, 

i/ Send’ 35 f today For ifOuf copy 

WEIGHT URING EQUIP WENT 

t-i P-Q- Hai E *2 NL.Ii-ukr, Ui, QIQtfl 
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SINESSOFVOUR OWN 

’AtH HYDRAULIC JACKS-, 

Fdrn while you Seam al home. Millions l>I 
jitft lo gas sEalwni, Iruckipg l^ms, etc. 
need iimtyng, W* j,h<w ynu BOW. Start 
spare time ut your hj 5 *mr.m v saragir, 

6ie eppwEuniEy ia mecMruc*. 

i WOO PM M<J*r H ft. p a -i i nd Irtfl bonus Dfftr 

r HTORAULID JACK REPAIR MANUAL CD, INC 
P l-l.t. tan t ifilIM HUM. H-f. IHH J 



PM LOOKS AT 

ELECTROLLIX5 

NEWUPRGHT 

V/CUUM 




A fter five years* of development, 
the Electrolux Company has 
recently introduced its first up- 
right vacuum cleaner, It will well 
at retail for about $200. und cornea 
with a two-year warranty for all 
parts. 

Helpful features built into the 
upright vacuum add to its dura- 
bility , ease of handling and clean- 
ing efficiency; 

■ An automatic magnetic clutch, 
shown in the diagram below, dis- 
engages the rotating brush if car- 
pet fringe, a stray sock or other 
item becomes tangled or lodged in 
the brush, This prevents damage 
to the motor and fan and elimi- 
nates the breaking of drive belts. 
• A seif-sealing disposable bag 
makes emptying the vacuum a no- 
mess job. 

■ Dirt doesn't paws through the 
fan on its way to the filter bag ns 
with other systems. This elimi- 
nates damage to the fan anti 
motor by stray objects,' — PA. 



CF«A,MICMAGM€TIC 




ftUL.SH A&LTATOR 

Magnetic dines part to slop rotating 
brush Ji something causes It to lam. 
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WHY YOUR FIRST GRAVELY 
MAY WELL BE YOUR LAST. 





Gu i te si m ply, bee a use a G rave I y is 
built to last. 

It is not uncommon to find 2 5 'year- 
old Gravely lawn and garden tractors 
still going strong today. 

Not necessarily because 
the fol ks who bought t hem are 
such mechanical geniuses But 
beca use the fol ks who build 
them are. 

THE STORY OF OUR LIFE. 

Beneat h a Gra vety 's i mpres- 
si ve extenor, lies an even more 
impressive interior. Designed 
to g i ve each a nd every Gravely a to ng 
and lively life. 

The Gravely speed transmission 
is a good exampi&The result of years of 
testing, it delivers the precise speeds 
and power you need to do a lot ot jobs a 
lot easi e n And a lot belt e r. Yo u get steady 
power at its lowest ground speeds to 
handle the muscle labs, You also get a 
choice of seven other speeds for mow- 
ing, hauling and other tasks. 

HANDLE WITH E ASE. 

The i nstant forward and reverse 
increases a G ravel yi 
maneuverability while at 
the same time reducing 
operator fatigue. Hand- 
ling i s f u rt her e n banced 
by the heavy duty, du- 
rable rack-and -pinion 
steering. 



Gr^VL'Iv'j JH ueiJr 

direct drive AtraTO»ns.SKjn 
h a kir of ceei h in if 



THINGS ARETOUGH ALL OVER. 

Eve ry possi bl e part of a G rave I y i s 
built ext ra tough to sta nd up to yea r 
after yearof hard, demanding work.The 
transmission housing is cast 
iron to provide extra strength 
and durability As is the rug- 
ged pi vot i ng front a x le. The 
rear- mounted engine is bolt- 
ed d i reel ly tothet ra nsm is- 
sion for power train efficiency, 
improved traction and a low 
center of gravity 

A LL-GEAR DIRECT DRIVE. 

The exc I usive Gravely all gear, 
d i rect d ri ve f rom engine to attac hmen ts 
improves power transmission. And be j 
cause it is all- gear, it completely elimi- 
nates bothersome belts which have 
always been prone to break, 

Slip or wear out. 



Also, the precision- cut gears run in 
an oi I bath, for lessf r i ct ion and longer I i fe. 
MORE REASONSOURCUSTOMERS 
H AVE GROWN SO ATTACHED TO US, 
Gravely offers both 2 and 4 -wheel 
tractors which operate 10 different mow- 
ing attachments. Ol her attach- 
ments a re a vail able 

for plowing, tilling, 
cultivating, and 
snow removal. A 
Gravely also powers 
a seeder, sprayer, 
compost shredder 



How If? kfjep ynLW 1 icElor 

1 nun .going, i nl n hibemahnn 

lor Hit winner, 

t hatcher aerator and even a log splitter. 
PLANNED NON-OBSOLESCENCE. 

In addition to building tractors to 
last, Gravely wants its attachments to 
last, too.Thate why most Gravely attach- 
ment s a re com pletely com pat i bl e .Thi s 
protects your investment by 
making sure that most 
Gravely attachments are 
compatible wit hold and 
new tractors. 

Which brings us to 
yet another reason our 
customers have grown 
so attached to us. 

With as well asa 
Gravely performs, you 
won't want to replace it. 

With as well as a 
Gravely is built, you 
probably won’t have to. 

H GRAVELY 

■*" HVr&.ni' ii r-ji ja ■‘rf'ri 
Kvikirt M+vH f»g ,- t > Efrrt qW m 



FOR THE GRAVELY DEALER NEAREST YOU. Oft FOR MORE INFORMATION, CALL TOLL-FREE I-8OO-S20 60SOEKT 2S0 OR SIMPLY WRITE TO US AT: 

OR AVE LY. 051 0 C RAVELY LANE , CLE M NtONS, NORTH CARO LINA 27032: 




Earn™ *18 An Hour 

In Profitable » . 

Small Engine 
Repair Business 



50 Million ' 

Mowers 

Every power in yuur 
Etmrnumlv needs regu- 
lar i j ft e - u p i F uicy 
snows yeu How io ebsh in 

□n tfws porey-m Biting op. 

pgrturiiry in 5 ,pare lime 

Foley Will Finance You! 

Wo big investment. No Franchise Fee! Start 
eg mlng up to $1 8 an hou r almost at onto. F or 
complete details wrilp Foley. Wo obligation. 







Vf MUFACTUFtlNO CO 
liDO Onlay Building, 
Mmne apoh J, Minn. 55411 
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Adtfrnas 
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Select If our 




J 



Use your custom plan or select sn« o! ours. 
CitJif or Pin* Log nemos, insure Homes, 
and cabins rrom 13 & 0 O' Plan book S 3 5 Q 

Dealership in formal ion path J5. 

(! WUdemes$ Log Home a 

Rl MPMS. Plymouth, Wis, 53073 
intil Cl DMlillhip hrilprinallpo p«^ht£ 
□ Plan book jj w 

Encloarnd is f 

Name __ 

SI root 

Town 

Siato Zip_ 








SAVE MONEY 

Atttmbn Diir umqui Turi 
fflrdn TratEtf* Ail Sury fat 
triry r)inci Caiatihi af Kil 

rfi mil uCtian anU UM 1 1 . 51 ) 
Build n yn until " PitiM 17 BO 

[riltiridtd nn my purdiiw'l 
PWSftT Ctdtrlxjrg. Wl & 3 Q 1 ? 



LEARN DRAFTING AT HOME 



Trkw it tan in iwi H** Pti j*tv<*vi iih , 
t * i ruf t n.nind -ft# r 

rW*H l*K«l% Hd WlHFIF -in tub. , 




LFIEII N 0 I? 1 < AMMAN STOOL DF DHFTME. Jhpt noal 
iJCAAt^l BIT’ _ rttf tii i jBi ft,w iB |ii rt mo, Ml Bill ¥ 



BUILD PM S PORCH SWING 

(Con f <n uerf from gjflg r J i 1 i 

(Photo 15). Since the standard hole 
saw only penetrates to about in., 
you will have to drill from both 
sides and then complete the cut 
with a sabre saw. Use a drum sunder 
to smooth the cut Mark locations for 
the bolt holes, then use a 1-in. 

bit to bore a partial hole parallel to 
the flat surface of the notch. ju»t 
deep enough to seat the washer. 
Then bore 7/16-m,-dia, holes through 
the assembly, This is best accom- 
plished with a helper. Lay the 2xia 
on the side with the 2xb held verti- 
cally in place between the notches. 
Do this on 2x4 scraps on edge to 
permit access with your electric drill. 
Hut* if you mark the bolt holes care- 
fully and then support each member 
in pamper position on the drill press, 
you can bore the boles Individually 
on the separate pieces. 

Since lagbnlts are not available in 
the size required, you will have to 
use threaded rod etit to size,, with 
nuts and washers at both ends. 
(Oversize lagbolts will not have 
sufficient thread to allow cutting to 
length,) 

Assemble the frame by bolting the 
tops, then attach the three lower 
outer rails, Before you add the sec- 
ond rails, nail in the four horizon- 
tals using two hot-dipped galvanized 
nails at both ends. 

To hang the seat, set it in place 
on high sawhorses or other support. 
Pass the nylon rope through the 2x8 
half bole, then through the chair 
aides. Make an overhand knot at 
each end, then wrap a piece of plastic 
tape tightly around the rope just 
below the knots. Do not evt off the 
iVnxfe frith ti knife nr scissors or it 
icitf unravel. Instead cut by burning 
it through with a soldering gun or 
heat knife. The heat will melt the 
end and prevent unraveling. Melted 
nylon will mess up the gun tip a bit, 
but can be cleaned oft with a light 
sanding after the gun cools. 

The knot will seem too big to fit 
the ^i-in, hole, but can be forced in 
if you pull hard enough. The fit will 
be good and snug so you won't need a 
washer. Remove the supports and 
let the seat hang, then attach the 
special rope damps at the top. The 
seat can be adjusted to any comfort- 
able angle you want and locked in po- 
sition by tightening the clamps. 

Very tittle work is required for 
finishing the swing; we simply ap- 
plied three coats of Flecto Varathane 
Liquid Plastic ( Exterior) to the new 
wood following the manufacturer's 
Instructions on the can. Since the 
(Pto&si torn to mw PM tj 



TO COMPLETE 
YOUR WORKSHOP 




FT’S CONVERTIBLE 




NOW 

ONLY 



$19500 

plus $30 handling and shipping 



The Atins Band Saw * Handles cut- 
off operations in a wide range of metals 
- from steel and iron, to aluminum, 
brass and copper • Comes complete 
with Ki hp, 1725 rpm motor * Takes any 
shape stock - bar, flat, square, hex, 
tubing structural shapes, and cuts it at 
any angle from 90’ to 45* Max. capacity 
is 4"x6 n ‘ * 3-speed V-belt and worm 
gear drive odVra speeds of 90, 155, 250 
rpm * Swiveling rapid approach, '‘release 
type vise allows fast setups. Set desired 
cut, and spring control feeds blade at 
proper speed for smooth, fa&t cuts * Has 
stock stop for repeat cutting • Converts 
to vertical position for contouring, notch- 
ing. slitting, and other operations in 
metat or wood. Length 41", height 37" 
width im: Extends to 43" length, 47V 
height in Vertical position. 



Mail To; ATLAS PRESS COMPANY, QtpL AC 

?D19 N Pitcher. KUintun, Ml 49007 



Please send me toe Allan Band Saw (Model 4359 ] 

- . . — - ,g' 



Enclosed is my cPieck or money &r<ler lor S 2 Z 5 DC 
(includes shippiflD and h n n dl> nq i orchargfl my order to: 
i ! EJa rkAwic.;i rd □ V JS I c i Charg e 



Acct. #. 

Name _ 



Uy. Dale . 



Addrtis 



City/SlaHtflp. 



□ Sind FREE Altai Pdwm and Hand Toni Catalog. 

MicNgm miflinlt sad 4S Hits li<, 

Avfulible conemc-ntil U.S.A &% 

I _ — -J 
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